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ABSTRACT
Efficacy, Acceptance, and Feasibility of Virtual Reality for Chronic Pain Relief in Older Adult
Veterans Residing in Long Term Care
by
Valicia V. Philibert
Advisor: Elizabeth Capezuti
Older adults residing in Long-Term Care (LTC) have a high prevalence of chronic pain. Pain
management strategies have primarily focused on pharmacological approaches, but with
physiological changes associated with aging, this population is at an increased risk for adverse
effects from prescribed medications. More research is needed on innovative nonpharmacological interventions in the LTC setting. This study examined the feasibility,
acceptance, and preliminary efficacy of Virtual Reality (VR) for chronic pain among older adult
veterans in LTC. In this quasi-experimental, 12 older adult participants living with chronic pain
in a long-term care facility received two sessions of VR. Pain intensity was measured before and
after the intervention using the Iowa Pain Thermometer (IPT). Post- intervention, the Unified
Theory of Acceptance and Usage of Technology (UTAUT) instrument was administered to
measure acceptance of the technology. A paired-samples t-test of the IPT scores, descriptive
statistics of the responses to the UTAUT instrument, and proportions of adverse events and
dropout rates were calculated. A statistically significant mean difference in pre and post pain
scores was found in VR. The study results demonstrated that older adults living in LTC would
accept VR for chronic pain relief, with eighty-three percent of the participants responded that
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they found VR helps relieve chronic pain (M= 4.33, SD .958). Ninety-one percent responded
that VR was easy to use (M=4.67, SD =.651). In addition, there were no adverse reactions or
side effects during the study and zero dropouts. The results indicate VR significantly decreased
chronic pain intensity post intervention and promoted relaxation in older adults with chronic
pain. Virtual reality is feasible in the LTC setting among older adults with no adverse reactions
observed or reported and no dropouts from this study. This easy-to-use, safe, fast, and effective
intervention should be added as a non-pharmacological approach to pain management in the
LTC setting to provide pain relief.
Keywords: Virtual reality, chronic pain, older adults, long term care
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CHAPTER ONE
Introduction
Chapter one presents background information related to chronic, non-malignant pain for older
adults residing in long-term care (LTC) facilities. The epidemiology of aging in the United
States and chronic, non-malignant pain is discussed with complications of inadequate pain
management in older adults. An overview is provided on non-pharmacological interventions for
pain relief in older adults residing in LTC facilities. Next, strategies are described that employ
distraction for pain relief, including virtual reality (VR). Finally, the potential use of VR for
chronic pain relief in older adults will be addressed.
Background
Chronic pain is a prevalent, complex, and challenging phenomenon associated with
tremendous human and financial costs (Groenewald et al., 2014). In the United States, by 2030,
approximately 72 million persons will be over the age of sixty-five and have an increased risk of
suffering from chronic, non-malignant pain associated with a degenerative disease (Donald &
Foy, 2004; Helme & Gibson, 2001; Thomas et al., 2004). Older adults living with chronic pain
have a higher incidence of depression, sleep deprivation, anxiety, agitation, and nutritional
deficiencies (Bemhofer & Sorrell, 2012; Higgins, Madjar, & Walton, 2004; Tse, Pun, & Benzie,
2005). Older adults who reside in long-term care have an increased risk of undertreated chronic
pain (Hadjistavropoulos et al., 2011). Chronic pain is a common nursing diagnosis used to help
guide pain management and to promote comfort and relief (American Society for Pain
Management Nursing, 2005). Undertreated pain coupled with the risk associated with
pharmacological approaches results in the need for alternative methods to relieve chronic pain.
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The impact of chronic pain on quality of life and human suffering is extensive. Inadequate
pain management can have a negative impact on the quality of life for older adults, leading to
poor physical and mental health consequences (Bemhofer & Sorrell, 2012, Bauer et al., 2016;
Landro et al., 2013; Robeck, 2012). Older adults living with chronic pain have a higher
incidence of depression, sleep deprivation, anxiety, agitation, and nutritional deficiencies. Older
adults who reside in long-term care have an increased risk of undertreated chronic pain
(Hadjistavropoulos et al., 2011). Chronic pain is a common nursing diagnosis used to help guide
pain management and to promote comfort and relief (American Society for Pain Management
Nursing, 2005). Undertreated pain coupled with the risk associated with pharmacological
approaches results in the need for alternative methods to relieve chronic pain. In LTC,
approximately 35% to 93% of residents experience pain that results in impaired function (Fain et
al., 2017; Griffioen et al., 2019).
A challenge facing nursing is providing proper pain management for patients suffering from
chronic pain (Shropshire et al., 2018). In the LTC setting, nurses are at the frontline of providing
pain relief to older adult residents suffering from chronic pain. Nurses manage pain with
pharmacological and non-pharmacological approaches. Non-pharmacological pain management
strategies are incorporated in the skillset of nurses but need to be more widely encouraged to
promote relief and comfort with minimal side effects. Advancements in technology have led to
new methods of pain relief. Several emerging healthcare technologies utilize attentional
distraction to promote relaxation and pain relief. Over the past ten years, virtual reality (VR) has
emerged in healthcare as a non-pharmacological approach to provide pain relief, through
distraction, during painful medical procedures (Gold et al., 2007; Haisley et al., 2020; Hoffman
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et al., 2011). VR technology is engaging, providing a potent shifting of attention from the pain
source to promote pain relief (Li et al., 2017).
The neuromatrix theory highlights that chronic pain includes a mix of cognitive, sensory, and
behavioral components (Cohen, Quintner, & Buchanan, 2013; Melzack, 2005). The theory
postulates that the brain’s inability to return to homeostasis is at the core of chronic pain and
identified brain regions whose activity can be modified through behavioral interventions to
relieve pain (Melzack, 2001; Melzack, 2005). Neural stimulus techniques have shown degrees
of psychological relief to pain patients, such as meditation, distraction, relaxation enhanced
biofeedback, and hypnosis (Tome-Pires & Miro, 2012; Turk, et al., 2008). Darnall (2018)
identifies relaxation as the pillar of almost every effective behavioral treatment for chronic pain.
Cognitive-behavioral therapy (CBT) is an evidence-based behavioral treatment for chronic
pain (Turner et al., 2016; Williams et al., 2020). A type of CBT intervention that has shown
considerable efficacy on pain perception and anxiety is an attentional distraction (Eccleston,
1995; Fors & Gotestam, 2000; Dahlquist, 1999; Hadjistavropoulos et al., 2000; Powers, 1999;
Snijders et al., 2010). Visual and audio distractions are often components of therapy protocols
for chronic pain (Keefe et al., 2010; Waters et al., 2007). Attentional distraction is defined as
shifting the attention away from the pain and is based on the theory that humans have finite
attentional resources (Birnie et al., 2017; Powers et al., 1999; Hoffman et al., 2007; Van
Ryckeghem et al., 2018). Regarding VR, it is hypothesized to consume attention, leaving less
cognitive capacity for processing pain (Hoffman et al., 2007). Attentional distraction is the key
mechanism of VR, as the virtual environment consumes enough cognitive capacity to distract the
user from their pain (Gupta et al., 2018). VR can provide an immersive experience that provides
distraction and relaxation to promote pain relief. As a distraction therapy, VR provides an
3

immersion experience (high-fidelity sensory stimuli) and presence (the perception of being
physically present in a virtual environment) that provides distraction and relaxation to promote
pain relief (Hiddman et al., 2006; Indovina et al., 2018); Tack, 2019). A systematic review
supports virtual reality (VR) as an innovative non-pharmacological approach to pain relief
(Mallari et al., 2019). VR technology provides users with an interactive experience in a
computer-simulated, three-dimensional environment (Hoffman et al., 2006; Tack, 2019). The
multi-sensory information helps the person to become fully immersed in the simulated world. A
head-mounted display helmet provides visual images that creates a sense of space and depth (Li
et al., 2017).
Chronic Pain and Long-Term Care
In the United States, over 1 million older adults reside in LTC facilities (Harris-Kojetin et al.,
2016). Prevalent problems among LTC residents include chronic, non-malignant pain and
inactivity. Chronic pain is common in older adults, with estimates ranging from 49 to 84% of
older adults (Kaasalainen et al., 2010; Teh et al., 2009). The Centers for Medicare and Medicaid
Services (CMS) reported approximately 56% of LTC residents experience pain regularly, with
only 16% receiving non-pharmacological interventions for pain management (CMS, 2017).
Although pain is prevalent among LTC residents and pain management is a CMS priority,
chronic, non-malignant pain is often undertreated in LTC residents (Barry et al., 2015; Hunnicutt
et al., 2018; Knopp-Sihota, Patel, & Estabrooks, 2016).
Opioids are often prescribed to older adults to treat chronic, non-malignant pain, including
approximately 49-80% of LTC residents (Fain et al., 2017). LTC residents are twice as likely to
receive an opioid than community-dwelling older adults (Hunnicutt et al., 2018). A crosssectional study that examined LTC residents and their use of prescribed opioids found 32.4%
4

were prescribed an opioid, and 15.5% were prescribed opioids long-term (Hunnicutt et al., 2018).
In 2002, the American Geriatric Society published guidelines to address chronic pain in older
adults, Persistent Pain in Older Persons, with recommendations on the use of nonpharmacological approaches (Ickowicz et al., 2002). Practice guidelines from professional
associations have been published to address chronic pain in LTC residents, including Persistent
Pain in Older Persons (2002) from the American Geriatric Society, Pain Management in the
Long-Term Care Setting (2009), and American College of Physicians promotes the use of nonpharmacological approaches as a treatment for chronic pain (Chou et al., 2017). The
recommendations focus on non-pharmacologic strategies, such as education, physical activity,
and cognitive-behavioral therapy. Despite these guidelines, chronic pain in long-term care
remains a problem (Dube et al., 2018; Hadjistavropoulos et al., 2011).
The American Chronic Pain Association (2019) also promotes psychological approaches to
chronic pain management and recommends relaxation techniques, mindfulness practices, and
positive self-talk for managing pain in older adults. The Centers for Disease Control and
Prevention guideline for opioid stewardship recommends cautious opioid prescribing and
discourages long-term opioid use for chronic, non-malignant pain management (Dowell et al.,
2016). With the opioid epidemic coupled with a high risk of adverse reactions from
pharmacological approaches, more non-pharmacological strategies are needed to manage
chronic, non-malignant pain in older adults (Fouladbakhsh, 2012; Manchikanti et al., 2012;
Wilkerson et al., 2016).
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Significance of the Study
Pain management strategies in older adults have primarily focused on pharmacological
approaches (Fick et al., 2019; Hunnicutt et al., 2018; Hunnicutt et al., 2017). However,
physiological changes associated with aging place this population at an increased risk of adverse
effects from medication (Reid et al., 2011), especially long-term use of opioids. Evidence
regarding non-pharmacological interventions for pain relief in older adults in LTC remains
inadequate and alternative methods for pain reduction are needed. An integrative review of
studies of non-pharmacological interventions for persistent pain in LTC residents found few
studies that examined the efficacy of non-pharmacological interventions (Shropshire et al.,
2018). With the high prevalence of pain and the high risk of adverse effects from
pharmacological approaches in this population, research needs to focus on additional methods
for pain management. VR technology in pain management through relaxation promotion for
chronic pain relief has the potential to become a therapeutic intervention available to older adults
and may provide a feasible alternative or adjunct to pharmacologic management.
Statement of the Problem
Chronic pain is a prevalent, complex, and challenging phenomenon in older adults. Chronic
pain disproportionally affects older adults in LTC at a higher rate than community-dwelling
older adults. Current standards require increasing the use of non-pharmacological interventions
for chronic pain relief in older adults. Virtual reality is an effective non-pharmacological
intervention to promote pain relief (Mallari et al., 2019). The efficacy of VR for pain relief has
been studied in diverse clinical populations; however, assessing the user acceptance, experience,
and safety of these approaches is often limited. To my knowledge, no studies have been found
that examine the feasibility and acceptance of VR in older adult veterans residing in an LTC
6

setting for chronic pain relief. With the high prevalence of chronic pain and side effects from
pharmacological approached in the LTC setting among older adults, it is crucial for VR to be
explored in this setting for chronic pain relief.
More research is required to examine the efficacy and appropriate use of VR as an approach
to pain relief in LTC. This study examined the feasibility, preliminary efficacy, and acceptance
of VR on reducing chronic pain in long-term care residents. This study will advance nursing
knowledge on VR as a potentially new complementary and alternative approach to chronic pain
relief in older adults.
Theoretical Framework
This study applied two theoretical frameworks to guide the study: Neuromatrix Theory of
Pain (Melzack 1999, 2001) and the Unified Theory of Acceptance and Usage of Technology
(UTAUT) (Venkatesh et al., 2003).
Neuromatrix Theory
Several theories have been proposed to explain the use of distraction to inhibit or decrease the
perception of pain and provide support for the use of VR technology for pain relief (Melzack &
Wall, 1965; McCaul & Malott, 1984; Wickens, 2008). In 1965, Melzack and Wall proposed the
Gate Control Theory that asserts that the central nervous system activities play an integral role in
sensory perception (Melzack & Wall, 1965). The brain is actively involved in the processing of
pain processes. When pain signals travel through the body, they must pass through “nerve gates”
before the body can determine the level of awareness; the level of attention paid to the pain,
emotions associated with the pain, and previous experiences with the pain; all play a role in how
the individual interprets the pain. McCaul and Malott expanded on this theory in 1984,
describing human being’s limited capacity for attention (McCaul & Malott, 1984). They
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explained that an individual must focus their attention on a painful stimulus for it to be perceived
as painful, so if an individual is distracted, the perception of pain will be decreased (McCaul &
Malott, 1984). Similarly, Wickens (2008) proposed the Multiple Resources Theory, which states
that resources in different sensory systems function independently.
After his initial work, Melzack developed a whole-brain theory of pain, known as the
Neuromatrix Theory, to advance the understanding of chronic pain. The Neuromatrix Theory
purports that pain results from a complex interaction between attitudes, beliefs, behaviors, stress
response, genetic predisposition, and physical illness/injury. Pain is the output of the
neuromatrix expressed in sensations, thoughts, feelings, and behaviors. The neuromatrix consists
of cognitive, sensory, and affective nueromodules (Figure 1). Inputs to the neuromatrix arrive
from cognitive-related brain areas, sensory experience, and emotion-related brain areas.
Cognitive input includes personality characteristics, past learning and experiences, culture,
negative expectations, and concentration on pain. Sensory inputs include skin sensation, visual,
olfactory, and other sensory stimulation. The theory also includes physiologic input from the
hypothalamic-pituitary-adrenal axis, the sympathetic nervous system, the immune system, and
the limbic system factor in the neuromatrix. The cyclical processing and synthesis of all these
divergent inputs in the neuromatrix produce chronic pain. The responsive neural hub transforms
the neuro signature into awareness or consciousness of chronic pain, actions for pain relief such
as coping strategies, and the physiologic stress response (Melzack, 2005).
Virtual Reality influences the neuromatrix through visual sensory input. VR stimulates the
visual cortex to modify the user’s processing of nociceptive stimuli (Li et al., 2011). VR was
found to reduce the amount of pain perceived and change the interpretation of a painful stimulus
in the areas of the pain that regulates pain (Hoffman et al., 2006; Hoffman et al 2001). VR
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reduces pain-related activity in all five regions of the brain associated with pain (Hoffman et al.,
2004). Hoffman et al. (2007) compared the effects of VR with the effects of opioids by using
functional magnetic resonance imaging (fMRI) to assess brain activities related to thermal pain
stimulation and revealed that both opioids and VR significantly reduced pain-related brain
activity in the insula and thalamus. Distraction is hypothesized to be a mechanism of action for
VR in reducing pain (Hoffman et al., 2011). VR has been shown to affect the pain matrix by
providing distraction to the brain and sensory pain neurons; the interpretations of incoming pain
signals (Hoffman et al 2001). It has been proposed that the body can only process a limited
amount of stimulus at once; therefore, when an individual uses cognitive distraction, the dorsal
horn of the corticospinal tract is overloaded, which obstructs the spinal cord signals that perceive
pain to the brain (Luo et al., 2019; Hoffman et al., 2001; Schmitt et al., 2011).
According to the theory, if stress is not managed, the brain is in a persistent state of stress and
fails to return to homeostasis, resulting in a maladaptive condition (Melzack, 2005). This
maladaptive response becomes an imprinted process that perpetuates pain (Melzack, 2001;
Melzack, 2005). VR environments are hypothesized to reduce pain via cognitive attentional and
distractive mechanisms (Bantick et al., 2002; Gold et al., 2007; Melzack 1965; McCaul &
Malott, 1984). VR engagement is hypothesized to act directly and indirectly on pain perception
by altering signaling pathways involving attention, emotion, concentration, memory, touch, and
the auditory and visual senses. VR interventions reduce pain sensitivities by altering the sense of
personal presence in the virtual environment, changing the sensory, affective, and cognitive
features of the experience, and altering the subjective perception of pain (Mura, 2010). VR
technology offers an opportunity to provide relief from chronic pain by stimulating parts of the
brain that regulates pain (Li et al., 2011) and can enhance relaxation to reduce stress (Villiani,
9

Riva, & Riva, 2007). Employing VR for pain management is an example of an intervention
supported by the theoretical understanding of pain.
The Unified Technology Acceptance and Use of Technology (UTAUT)
Effective implementation of technology depends on user acceptance. The Unified
Technology Acceptance and Use of Technology (UTAUT) theory seeks to explain intentions to
use technology and subsequent usage behavior (Venkatesh et al., 2003). The UTAUT includes
four main predictors of intention to use technology: performance expectancy (PE), effort
expectancy (EE), social influence (SI), and facilitating conditions (FC). The two outcomes are
behavioral intention (BI) and use behavior (UB). The model also includes four moderators
shown to influence the impact of the predictor constructs on the outcome variables: gender, age,
experience, and voluntariness of use (Venkatesh et al., 2003). Venkatesh developed this model
through the examination and integration of eight theories and models that explain technology use
and acceptance: The Theory of Reasoned Action (TRA), the Technology Acceptance Model
(TAM), the Theory of Planned Behavior (TPB), the Motivational Model (MM), a combined
Theory of Planned Behavior/Technology Acceptance Model (C-TPBTAM), the Model of PC
Utilization (MPCU), Innovation Diffusion Theory (IDT), and Social Cognitive Theory (SCT).
Venkatesh et al. (2003) demonstrate that the eight contributing models explained between 17 and
53 percent of the variance in user intentions to use technology, but the UTAUT model explained
69% (Venkatesh et al., 2003). The key concepts are the following:
Performance expectancy (PE). Performance expectancy is defined as the degree to which an
individual believes that using the system will help attain gains in performance (Venkatesh et al.,
2003). PE has been shown to be the strongest predictor of behavioral intention (Venkatesh, et
al., 2012).
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Effort expectancy (EE). Effort expectancy is defined as the degree of ease associated with the
use of the system (Venkatesh et al., 2003). Raman & Don, 2013 supports that EE has a
significant influence in determining an individual’s intention it adopt technology.
Social influence (SI). Social influence is defined as the degree to which an individual
perceives that important others believe they should use the new system (Venkatesh et al.,2003).
Facilitating conditions (FE). Facilitating condition is defined as the degree to which an
individual believes that an organizational and technical infrastructure exists to support the use of
the system (Venkatesh et al., 2003).
Behavioral intention (BI). Behavioral intention is the intention to adopt the technology.
Use Behavior (UB). The actual use of the technology.
The UTAUT was originally published in 2003, and the model has been applied to new
technologies, new user populations, and new cultural settings (Venkatesh, Thong & Xu, 2012).
The UTAUT has been tested and validated in several organizational contexts and cultures,
including healthcare information systems, collaborative technology, healthcare professionals,
and consumers (Venkatesh et al., 2012).
With the effectiveness of VR for pain relief and the emergence of accessible high qualitylow-cost VR equipment, it is important to examine the acceptance of VR in older adults residing
in an LTC setting. Understanding attitudes and intentions to use technology developed for pain
management in older adult veterans will aid in designing technology for this high-risk population
in managing chronic pain. A meta-analysis revealed that technology acceptance was negatively
associated with chronological age and is directly influenced by performance and effort
expectancy (Hauk et al., 2018). For this study, the UTAUT was used to examine older adult
veterans’ acceptance of VR for chronic pain relief. The UTAUT has been used to examine
11

technology acceptance in older adults using modified versions of the UTAUT instrument
(Cimperman et al., 2016; Huygelier et al., 2019; Magsamen et al., 2015; Soares et al., 2012).
This study will explore the acceptance of VR in an LTC setting based on the performance and
effort expectancy constructs of the UTAUT model (Figure 2). This study measured the concepts
of performance expectancy and effort expectancy using the UTAUT tool, which directly
evaluates the level of acceptance. The UTAUT is utilized to identify the facilitators and barriers
to the use of VR in LTC to promote pain relief.
Statement of Purpose
This quantitative study aimed to examine the efficacy of a 15-minute VR-relaxation
intervention on pain levels. The independent variable was a 15-minute VR intervention to promote
relaxation. Changes to the dependent variable, perceived pain severity, were measured pre-and
post-intervention. The second aim of this study was to describe older adult veterans’ intent to use
VR for chronic pain relief by examining two variables from the UTAUT framework. Finally, the
third aim of the study was to evaluate the feasibility of VR for pain management in older adults
residing in a Veterans Affairs LTC facility. Three principal questions guided this research.
Hypothesis and Research Questions
Research Questions
Q1. What analgesic effect can an adjunctive VR-Relaxation intervention have on pain
levels in older adults with chronic pain?
Q2: What is the acceptance (performance expectancy and effort expectancy) of VR
among older adult veterans residing in LTC?
Q3: What is the feasibility of the use of VR in the LTC setting?
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Research Hypothesis
H1. Adjunctive VR-Relaxation intervention will have a statistically significant influence
in perceived pain severity, as measured by self-reported pain scores.
H2. Older adult veterans will accept VR for chronic pain management in the LTC.
H3. VR will be a feasible intervention in an LTC setting.
Null Hypothesis
H1o. VR-Relaxation will not have a statistically significant influence in perceived pain
severity, as measured by self-reported pain scores.
H2o. Older adult veterans will not accept VR for chronic pain management in the LTC.
H3o. VR will not be a feasible intervention in an LTC setting.
Summary
In summary, chronic pain is undertreated in long-term care. Chronic pain increases suffering,
stress and decreases activity which leads to poor quality of life. VR has been effectively used in
healthcare as a method for cognitive distraction for pain relief. To my knowledge, there has been
no studies identified to date that focus on the acceptance of VR among older adult veterans
residing in LTC for pain relief. This study will add to the existing body of literature regarding
the use of VR for chronic pain by investigating the preliminary effectiveness, acceptance, and
feasibility among older adult veterans residing in LTC.
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CHAPTER TWO
Related Literature
The review of literature begins with a discussion of chronic pain in older adults. This section
is followed by discussing the pharmacological approaches to pain management and its associated
risk in older adults. Then non-pharmacological approaches and the role of distraction for pain
relief will be discussed. Finally, an overview of the evidence regarding chronic pain, VR, and its
effects are presented.
Chronic Pain in Older Adults
Chronic pain is common among LTC residents and is associated with decreased quality of life
(Brandauer et al., 2020). Chronic pain is pain lasting three months or longer (Treede et al.,
2015). The terms “chronic pain” and “persistent pain” are often used interchangeably in the
literature. Several variables are involved with the perception of chronic pain, including central
nervous system processes and various psychological factors.
There are various etiologies for chronic pain in older adults, such as osteoarthritis,
osteoporosis, joint disorders, back problems, and other chronic conditions (American Geriatrics
Society, 2002). The predominate reports of pain among older adults are osteoarthritic back pain,
especially in the low back or neck (approximately 65%), musculoskeletal pain (approximately
40%), peripheral neuropathic pain (approximately 35%), and chronic joint pain (approximately
15%–25%; Denard et al.,2010; Donald & Foy, 2004; Mailis-Gagnon et al., 2008). Older adults
usually receive pharmacological treatment to manage chronic pain, but due to age-related
changes, older adults are at a significantly higher risk of adverse events and side effects from
pharmacological approaches (AGS, 2009; Fine & Herr, 2009; McCleane, 2007).
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Pharmacological Approaches for Chronic Pain
Older adults with chronic pain-causing functional impairment or diminished quality of life
may require pharmacologic approaches. However, physiological changes associated with aging
pose a challenge to the pharmacological management of pain. Physiological changes include
reduced drug absorption due to a reduction in gastrointestinal tract motility and blood flow;
changes in distribution related to declines in muscle mass and an increase in the proportion of
body fat; poorer drug metabolism related to decreases in hepatic blood flow; and reduced
excretion related to declines in renal function. Also, changes at the molecular level can alter
receptor binding, causing increased sensitivity to some drug classes (Miller, 2007).
Chronic pain treatment often includes anti-inflammatory medications, opioid medications,
analgesic medications, surgery, and invasive procedures such as epidural injections and nerve
blocks (Jung et al.; Lapane et al., 2013; Teater et al., 2014; Webster et al. 2017). The
implications of age-related changes in pharmacokinetics for chronic pain medication use are
significant. Long-term use of nonsteroidal anti-inflammatory drugs is associated with
gastrointestinal bleeding and renal dysfunction, and it may worsen congestive heart failure
(Cooper & Burfield, 2010; Page & Henry, 2000). Although opiates remain an effective approach
for pain management in older patients, opioids are associated with several adverse outcomes,
including chronic constipation (Papaleontiou et al., 2010), increased risk of falls (French et al.,
2006), and confusion (Pisani et al., 2009). The Beers criteria list is a reference that assists health
professionals in identifying appropriate and safe medication practices for specific older adult
populations (Fick et al., 2019). Medications are classified by a panel of experts and clinical
trials. The medications are classified into three categories: medications to avoid regardless of the
condition or disease, medications that are considered potentially inappropriate, and medications
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that should be used with caution in older adults. The American Geriatric Society recommends
avoiding opioids in older adults, except in the setting of severe acute pain (Fick et al., 2019).
Another challenge with the use of pharmacological approaches to pain management in older
adults is their adherence to the pain regimen. Evidence suggests that older adults are hesitant to
take pain medications and often take lower doses than prescribed due to side effects and
medication interactions (Chang et al., 2011; Sale et al., 2006). Studies have also found that older
adults are more concerned about addiction to analgesics than are younger age groups (Reid et al.,
2011; Sale et al., 2006).
Managing pain in older adults has proven challenging, with LTC residents experiencing
undertreated pain (Won et al. 2004; Fain et al., 2017; Hunnicutt et al., 2017). Providers must
balance the risk versus benefit of prescribing pharmacological approaches for pain management
in this vulnerable population who ate at high risk of adverse and side effects. Opioids are
prescribed to 60% of LTC residents with chronic pain (Fain et al., 2017). CDC Guidelines
recommend using non-pharmacological intervention when opioids are prescribed (Dowell et al.,
2016). Long-term opioid use in LTC is twice as prevalent as its use in the community setting
(Kuo et al., 2016). It is recommended to increase non-opioid analgesics, adjuvants, and nonpharmacological interventions in LTC (Hunnicutt et al., 2018). Due to the complexities of
pharmacological approaches to manage pain in older adults, a comprehensive treatment approach
that incorporates non-pharmacological interventions in conjunction with carefully monitored
medical management is recommended (Hall, 2016).

Non-Pharmacological Approaches for Chronic Pain
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Non-pharmacological pain approaches refer to interventions that do not involve the use of
medications to treat pain. The goals of non-pharmacological interventions are to decrease fear,
distress, anxiety, and pain, as well as provide patients with a sense of control. Nonpharmacological approaches are recommended as the first line of treatment for chronic pain and
are often beneficial as a substitute or in addition to pharmacological treatments (Qaseem et al.,
2017). The United States Department of Health and Human Services has classified nonpharmacologic interventions for pain management into four broad categories: restorative
therapies, interventional procedures, behavioral health approaches, and complementary and
integrative health approaches (2019).
Behavioral Health Approaches
Pain management experts have recognized the strong relationship between pain and
psychological health (Gatchel et al., 2007; Kerns et al., 2011). Psychological factors play an
important role in an individual’s pain experience and response to pain (Bushnell et al., 2013).
Patients with chronic pain are at increased risk for maladaptive coping, distress, and physical
inactivity related to fear of reinjury (Gureje at al., 1999; Gatchel et al., 2007).
Behavioral health approaches help improve the overall pain experience and restore function
by focusing on and addressing the cognitive, behavioral, emotional, and social factors
contributing to pain (Kligler et al., 2018). Behavioral health approaches include acceptance and
commitment therapy, cognitive-behavioral therapy, mindfulness-based stress reduction, and
expression therapy, and self-regulatory or psychophysiological approaches (Cherkin et al., 2016;
Hughes et al., 2017; Turner et al., 2016; Williams et al., 2020).

Cognitive-Behavioral Therapies
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Cognitive factors play a crucial role in perceptions of pain (Gatchel; et al., 2007). Cognitivebehavioral therapy (CBT) focuses on the interplay of thoughts, emotions, and behaviors (Ehde et
al., 2014). CBT-based approaches incorporate goal setting, cognitive-restructuring to modify
maladaptive thoughts regarding pain, relaxation, and stress management strategies. Integral
treatment components include breathing, guided imagery, and progressive muscle relaxation
(Ehde et al., 2014). Cognitive-behavioral therapies encourage the patient’s internal and external
coping skills and emphasize a patient’s active role in pain management. The objectives of using
CBTs to manage pain are to increase coping, learn the relationship between negative thinking
and suffering, and change behavior accordingly to manage pain (Gatchel, 1999). CBTs are
effective for different types of chronic pain, including back pain, fibromyalgia, and arthritis
(Ehde et al., 2014; Morley, 2011; Morley et al., 1999). Relaxation serves as the foundation of
most CBT approaches.
Relaxation Therapy
Relaxation training was introduced in the 1930s to treat insomnia and anxiety disorders
(Canter et al., 1975; Davis et al., 1973; Eppley et al., 1989; Kahn et al., 1968; Wolpe & Lazarus,
1966). Miller (1969) demonstrated that it is possible to teach individuals to gain control over
autonomic peripheral nervous system activity with biofeedback to facilitate relaxation training
by modifying physiological processes associated with the initiation or amplification of muscle
tension leading to pain. Biofeedback-assisted relaxation training began to enhance muscular
relaxation and was adopted by psychologists to treat pain (Budzynski, et al., 1973; Glombiewski,
Bernardy, & Hauser, 2013; Tsai et al., 2007; Tung, DeGood, & Tenicela, 1979). The use of
psychological interventions to target and reduce peripheral muscle tension was used for chronic
pain management because it was hypothesized that muscle tension was a causal factor in many
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chronic pain conditions. Psychologists believed that giving individuals greater control over
muscle tension would result in improved self-manage of pain. Evidence supports that relaxation
treatments can reduce pain intensity and suggests that chronic pain relief is a result of central
rather than peripheral changes (Henschke et al., 2010; Turner & Chapman, 1982). Relaxation is
a form of CBT that falls under the category of behavioral technique. A practical and effective
behavioral approach to chronic pain management includes relaxation techniques (Carroll &
Seers, 1998; Hussain & Said, 2019; Schaffer & Tucha, 2004). The American Chronic pain
Association recommends the use of relaxation techniques for chronic pain in older adults
(ACPA, 2016).
Restorative Therapies
Restorative therapies include treatments provided by a licensed professional. Restorative
therapies can be administered by physical therapists, occupational therapists, and others in
various settings. The goal of restorative therapies is to help maintain functionality. Therapies
include therapeutic exercise, transcutaneous electric nerve stimulation (TENS), massage therapy,
traction, and the application of cold/heat therapy (Highland et al., 2018).
Acceptance and Commitment-Based Treatment
Acceptance and Commitment Therapy (ACT) promotes the individual’s acceptance of their
condition and the ability to be mindful in the present while implementing behavior change
(McCracken & Morley, 2014; Veehof, et al., 2011). ACT focuses on changing the impact of
negative thoughts to promote pain management (McCracken & Vowles, 2014). Chronic pain
management aims not only pain reduction, but the focus is on achieving healthy, adaptive
behaviors (Vowles, Sowden, & Ashworth, 2014). ACT for chronic pain includes mindfulness-
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based techniques, where the individual concentrates on the present moment without
defensiveness, which promotes a relaxed state (Vowles et al., 2014).
Complementary and Alternative Medicine
Complementary and alternative medicine health strategies have become more widely
recognized. Complementary medicine combines unconventional approaches with conventional
medicine. Alternative medicine refers to using a non-mainstream approach in the place of
conventional medicine. Integrative health involves combining conventional and complementary
care collaboratively (Giannitrapani et al., 2019). Integrative therapies are typically utilized to
treat, cope with, and prevent recurring pain. Shorofi & Arbon (2017) have found that
complementary therapy helps decrease drug use and medical expenditure. Complementary and
alternative medicine approaches include acupuncture, acupressure, yoga, Tai Chi, and meditation
(Table 1). According to the National Health Interview Survey (NHIS), meditation is one of the
most reported complementary alternative medicine (CAM) modalities used (Clarke et al., 2018).
Meditation is described as a simple awareness of the present moment through purposeful
distraction and focus (Alexander et al., 2012; Teixeira, 2008). Mindfulness meditation is
referred to as mind-body interventions that incorporate purposeful concentration on the present
moment, facilitated through focusing on one’s breath, body position, body awareness, and visual
and auditory distraction (Alexander et al., 2012; Morone, Greco, & Weiner, 2008). Meditation
has demonstrated improved psychological well-being, reduction in pain, anxiety, and depression
(Alexander et al., 2012; Kabat-Zinn, 1982; Kabat-Zinn et al., 1985; Plews-Ogan et al., 2005).
Chronic Pain Management in Long Term Care
There is a continuously high prevalence of chronic pain in the LTC setting. Although the
pain prevalence varies due to different study procedures, international studies propose that up to
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four out of five residents report persistent pain regularly (Shen et al., 2015; Takai et al., 2010;).
The high prevalence of pain leads to higher incidences of anxiety, depression, malnutrition, and
behavioral disturbances leading to an overall negative quality of life for these older adults (Tse et
al., 2013; van Dalen et al., 2015).
Barriers identified in effective pain management in LTC include the lack of pain education,
attitudes of the staff regarding pain, and the lack of time for pain management interventions
(Allcock et al., 2002; Hadjistavropoulos et al., 2009; Tse et al., 2014; Weiner et al., 2002).
Nurses are commonly faced with difficulties regarding staffing, leading to a lack of sufficient
time to deliver effective pain management intervention (Egan et al., 2013; Elcigil et al., 2011).
There is a need for nurse-driven non-pharmacological interventions that incorporate
psychological wellness for older adults in LTC.
Virtual Reality for Pain Relief
Advancements in technology have shown promise in the management of pain. Virtual reality
was initially created as a form of entertainment, but it has expanded in healthcare for the
management of various diseases and disorders. Virtual reality is defined as computer generated
simulation of images or environments that can be interacted with using connected equipment
such as goggles and a handheld sensor (Hoffman et al., 2006; Morris et al., 2010; Parry et al.,
2015). Research on the use of VR suggest the passive engagement in VR, with no physical
activity, has a positive effect on reducing acute pain perception in adults and children (Glennon
et al., 2018; Jin et al., 2016; Law et al., 2011; Magora et al., 2006). VR provides the individuals a
sense of presence in the virtual environment and incorporates interactive scenarios to engage the
user (Hoffman et al., 2000; Li et al., 2017). It is proposed that the VR mechanism that reduces
pain perception primarily relies on distraction, where the individual’s attention to the pain stimuli
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is redirected to the VR environment (Hoffman et al., 2001; Hoffman et al., 2003). Earlier study
examining the effects of VR on ischemic pain, participants reported lower pain levels and spent
less time focusing on the induced pain while engaged in a VR environment compared to not
engaging in a VR environment (Hoffman et al., 2003).
Cognitive distraction is a commonly used intervention in pain management and is
supported in scientific research and in clinical practice (Bennett et al., 2007; Buhle & Wager,
2010; Legrain et al., 2009; McCaul and Malott, 1984; Turk, et al., 1983; Van Ryckeghem et al.,
2018). Distraction is hypothesized to reduce perceived pain intensity by diminishing cognitive
resources available to process pain. Empirically supported forms of attentional distraction to
promote relaxation include imagery, video gaming, and positive thinking (Cohen, Blount,
Panopoulos, 1997; Dahlquist, 1999; Dahlquist et al., 2002; Dahlquist et al., 2010; Eller, 1999;
van Kuiken, 2004, Law et al., 2010; McCaul and Malott, 1984; Pringle et al., 2000).
Cognitive distraction is a coping strategy often implemented by chronic pain patients and has
been incorporated into many psychological pain treatments (Morley, Shapiro & Biggs, 2004).
VR has been investigated and clinically applied as an advanced form of distraction for pain
relief. The use of VR as a form of distraction for persons experiencing pain is unique because it
is immersive and engaging, integrating many sensory experiences, and thus capturing more
attention (Hoffman et al., 2001).
Virtual reality for pain was first proven effective to treat patients with burns (Hoffman, 1998).
Later, VR has been proven an effective intervention to manage pain during painful procedures
(Hoffman et al., 2006; Mallari et al., 2019; Pourmand et al., 2018), phantom limb (Mallari et al.,
2019), headaches (Pourmand et al., 2018), and wound care (Chan et al., 2018; Hoffman et al.
2000; Hoffman et al., 2011). Systematic reviews and meta-analysis have demonstrated the
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efficacy and benefits of virtual reality interventions for managing chronic pain (Malloy et al.,
2010; Mallari et al., 2019; Pourmand et al 2018). A literature review was conducted to
specifically examine literature on the use of VR for chronic pain relief in older adults, which is
an identified vulnerable population in need of more innovative non-pharmacological
interventions for pain relief.
Literature Search
A comprehensive search strategy was developed, which included the use of related search
terms, and a close examination of potential literature was completed using a systematic approach
for inclusion and exclusion. A search of the key terms was initiated in Google Scholar and the
combined database library system of the City University of New York Graduate Center. A
comprehensive electronic literature search for articles published between January 2013 to
November 2020 was conducted with a Health research librarian. The following databases were
used during the search: Cumulative Index to Nursing and Allied Health Literature (CINAHL),
MEDLINE Complete, Web of Science, and PsychINFO.
The general scoping began with the initial terms of chronic pain, virtual reality, and older
adults in multiple databases combined. The researcher’s focus area is related to the use of virtual
reality as a non-pharmacological intervention for pain management in older adults. During the
initial scoping sessions, decisions were made regarding the description of the population of
focus. Thus, the final determination was made to expand the search to adults (age > 18 years)
since there were only five articles related to older adults (age > 65). Due to insufficient
published articles specific to older adults, the search term was changed to adults to capture older
adults in the sample population.
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Virtual reality and pain were searched separately then after several searches together and
review of these terms as MESH and keywords in titles, and abstract, it was determined that
virtual reality would be an adequate search term for this literature review. This scoping process
also included searching all terms separately then a final search with them together using the
Boolean term “AND.” Finally, a comparison search was done with the final terms together
which yielded a similar number of terms and similar research studies. This process helped
determine the final key terms: virtual reality, adults, and chronic pain.
Article Screening Process.
Article abstracts and titles were reviewed for content, specifically on participants (adults) and
study intervention (use of virtual reality). Abstracts related to pain management were reviewed
to identify relevant literature for this review. Table 3 outlines the inclusion and exclusion
criteria. Persons with epilepsy were excluded because of an estimated 0.025% risk of inducing
seizures with VR (Malloy et al., 2010). The process of article selection is presented in a
Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) ﬂow diagram
(Figure 3).
Results
The identified articles were transferred to the Zotero reference manager for screening. Title,
abstract, and full text were screened. A total of 131 articles were identified in the initial database
and hand searches. After duplicates were removed, sixty-one articles were screened based on
title and abstract and forty-five articles were excluded because they did not meet the inclusion
criteria (Table 3). Thus, eleven articles were included for final analysis in this review. Of the
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articles selected, there was variation among the studies in terms of design, population, setting,
and interventions employed (Table 4).
Quality Appraisal
According to Whittemore and Knafl (2005), appraising the quality of a study can be
subjectively presented within a chosen tool. The critical appraisal tool used was Bowling’s
Quality Assessment Tool (2014). Each study was classified based on appropriate research
methods; ethical consideration; piloted; appropriate and accurate statistical analysis, clear
hypothesis, limitations, generalizability, practical and theoretical implications, conflict of
interest, data storage, and accessibility. Each criterion was rated as a yes or no. The overall
rating was assigned to each study out of a total score of 20. Scores ranged from 9 to 18. The
key weaknesses identified were conflicts of interest and generalizability. Studies were classified
as a level I (experimental study with randomization), level II (quasi-experimental study), or level
III (nonexperimental study). A full description of the evidence and quality rating for each study
is summarized in (Table 5).
Data Extraction
Data were extracted from each selected study. The data extracted included: patient
demographics, such as age and gender, chronic pain type, pain assessment tool, VR equipment,
VR intervention, study design, and setting.
Six studies were randomized controlled trials (Bahat et al., 2015; Bahat et al., 2018;
Darnall et al., 2020; Gromala et al., 2015; Jin et al., 2016; Venuturupalli et al., 2019). The
remaining six studies were quasi-experimental, employing a pre-post design (Benham et al.,
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2019; Garrett et al., 2017; Igna et al., 2014; Jones et al., 2016; Wiederhold et al., 2014). Sample
sizes varied from 10 to 97 participants with a mean of 39 and a median of 31.
VR has been examined for a variety of chronic pain conditions. Studies in this review
explored VR for chronic back pain (Igna et al., 2014), rheumatological pain (Venuturupalli et al.,
2019), chronic neck pain (Bahat et al., 2015; Bahat et al., 2018), and various chronic pain types
nonspecific (Darnall et al., 2020; Benham et al., 2018; Garrett et al., 2017; Gromala et al., 2015;
Jin et al., 2016; Jones et al., 2016; Wiederhold et al., 2014).
VR studies for chronic pain have been performed in a variety of settings. Most studies took
place in a clinical setting (Bahat et al., 2015; Gromala et al., 2015; Igna et al., 2014; Jin et al.,
2016; Jones et al., 2016; Venuturupalli et al., 2019; Wiederhold et al., 2014). The use of VR for
as a self-management took for chronic pain relief were studied in the home-based setting (Bahat
et al., 2018; Darnall et al., 2020; Garrett et al., 2017). One study was identified, specific to older
adults, took place in a community senior day center (Benham et al., 2019).
In these studies, pain intensity was evaluated in different methods using multiple tools. The
most used pain tools were the Visual Analogue Scale, McGill Pain Questionnaire, and Numerical
Rating Scale. Only one study incorporated heart rate as an objective measure for pain
(Wiederhold et al., 2014). All studies measured pain following the VR intervention (Bahat et al.,
2015; Bahat et al., 2018; Benham et al., 2019; Garrett et al., 2017; Jin et al., 2016; Jones et al.,
2016; Wiederhold et al., 2014). However, one study evaluated pain during the VR intervention
and found pain relief higher during the VR intervention versus following the intervention (Jones
et al., 2016).
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The selected studies employed various VR interventions for chronic pain relief. VR
interventions for chronic pain relief include relaxation promotion VR (Garrett et al., 2017;
Wiederhold et al., 2014), VR gaming ( Bahat et al., 2015; Bahat et al., 2018; Benham et al.,
2019; Garrett et al., 2017; Jin et al., 2016; Jones et al., 2016), CBT with biofeedback enhanced
VR (Darnall et al., 2020), and meditation enhanced VR (Igna et al., 2014; Garrett et al., 2017;
Gromala et al., 2015); Venuturupalli et al., 2019).
This review was conducted to combine data sources and identify gaps in the literature for
future research. Emerging themes included: effective chronic pain relief, accessibility,
practicality, and minimal untoward effects.
Chronic Pain Relief
The quality assessment by category demonstrated that most of the high-quality articles
employed pain distraction with VR gaming (Bahat et al., 2018; Benham et al., 2019; Garrett et
al., 2017; Jones et al., 2016). Most moderate-quality studies employed VR to promote
distraction and relaxation through meditation and bio-feedback enhanced relaxation (Darnall et
al., 2020, Garrett et al., 2017; Igna et al., 2014). Of eleven studies, ten demonstrated a
statistically significant positive impact of VR interventions on pain (Bahat et al., 2015; Bahat et
al., 2018, Benham et al., 2019, Darnall et al., 2020; Gromala et al., 2015, Igna et al., 2014; Jones
et al., 2016; Venuturupalli et al., 2019; Jin et al., 2016; Wiederhold et al., 2014). Although
Garrett et al. (2017) did not find a statistically significant reduction in pain scores, participants
mainly reported a positive impact on their pain. The participants reported enjoying their
experience using the VR intervention, with 66% of participants reporting a reduction in pain
while using VR (Garrett et al., 2017).
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Virtual Reality is Accessible
VR is an accessible technology often found commercially (Bahat et al., 2015; Bahat et al.,
2018; Benham et al., 2019; Garrett et al., 2017). Most of the studies in this review used a
commercial device in their VR intervention (Bahat et al., 2015; Bahat et al., 2018). The most
common equipment used for full immersion was a head-mounted display, specifically, Oculus
Rift, which is easily accessible on the market (Bahatet al., 2015; Bahat et al., 2018; Benham et
al., 2019, Garrett et al., 2017; Jin et al., 2016; Jones et al., 2016). The VR devices used were
proven to be effective in providing enough distraction to relieve chronic pain (Bahat et al., 2015;
Bahat et al., 2018; Benham et al., 2019, Garrett et al., 2017; Jin et al., 2016; Jones et al., 2016).
Virtual Reality is Practical for Pain Relief
VR is a practical intervention that may be used in community-based settings (Bahat et al.,
2018; Benham et al., 2019; Garrett et al., 2017). Three of the studies were performed in a
community setting (Bahat et al., 2018; Benham et al., 2019; Garrett et al., 2017). In the homebased studies, participants were educated on the correct use of the interventions for home use
(Bahat et al., 2018; Garrett et al., 2017). Adult daycare participants in an immersive VR
intervention reported positive outcomes from the VR intervention and equipment (Benham et al.,
2019). Similarly, Garret et al. (2017) received positive feedback from participants regarding the
practicality of a home-based VR intervention. Bahat et al. also included a home-based VR
intervention for kinematic training with VR, which proved practical and effective with positive
outcomes in pain relief (2018).
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Minimal Side Effects
VR has minimal risk for side effects with no adverse effects identified (Bahat et al., 2015;
Bahat et al., 2018; Benham et al., 2019; Garrett et al., 2017; Jin et al., 2016; Jones et al., 2016;
Wiederhold et al., 2014). A common side effect for VR is cybersickness, like motion sickness,
but distinct in that the person is stationary (Garrett et al., 2017). Four studies evaluated the sideeffects of VR experienced by the participants (Bahat et al., 2015; Bahat et al., 2018; Benham et
al., 2019; Garrett et al., 2017). Bahat et al. (2015) used a motion sickness visual analog scale to
investigate the intensity of motion sickness. Garrett et al. (2017) reported 60% of participants
reported symptoms of cybersickness during semi-structured interviews. There were minimal
side effects reported with the use of VR for pain management (Bahat et al., 2015; Bahat et al.,
2018; Benham et al., 2019; Garrett et al., 2017; Jin et al., 2016; Jones et al., 2016; Wiederhold et
al., 2014). The most significant adverse reaction to VR was nausea (Garrett et al., 2017; Benham
et al., 2019). These side effects with the use of a VR intervention were minimal compared to the
adverse reactions and side effects of pharmacological approaches to pain management.
Despite the research supporting the use of VR for chronic pain management, this review
found limited studies examining its application as a pain relief intervention for older adults.
Virtual reality is effective in older adults residing in the community for pain relief (Benham et
al., 2019). However, no studies have been performed to evaluate the effectiveness, acceptance,
and feasibility of VR for chronic pain in older adult veterans residing in LTC facilities. It is
important to note that older adult residents in the LTC setting have increased comorbidities than
community-dwelling older adults (Jakobsson, 2004). The literature to date is limited by studies
conducted in experimental, clinical settings, or the home setting. No studies have been identified
that focused on VR in the LTC setting for chronic pain management, which is an area in
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healthcare with a high prevalence of chronic pain in need of more non-pharmacological
interventions for pain relief. In addition, limited studies have incorporated behavioral pain selfmanagement skills such as diaphragmatic breathing to promote relaxation. Therefore, more
studies are needed to determine whether behavioral pain management skills-based VR is
effective and can facilitate chronic pain relief. VR may provide a suitable way for nurses to
deliver on-demand behavioral treatment for older adults with chronic pain in the LTC setting that
is feasible, effective, and low burden.
Summary
Chronic pain requires pharmacological and non-pharmacological approaches because of its
complexity. Pharmacologic treatment of pain in older adults has limitations due to common side
effects and the potential for adverse outcomes in older adults due to the physiological changes
associated with aging. Advances in technology offer a new way for pain relief that may also
reduce pain medication use. The virtual reality approach for chronic pain relief includes
distraction and relaxation to promote pain relief based on the Neuromatrix Theory. VR is an
approach to pain relief that is currently being explored across various settings and populations to
promote distraction and relaxation; however, no studies were found that were conducted in the
LTC setting. In addition, limited studies incorporated biofeedback into the intervention to
promote relaxation. This study examined the feasibility, acceptance, and preliminary efficacy of
VR for chronic pain management among older adults residing in the LTC setting.
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CHAPTER THREE
Methodology
Design
The implementation of new technology among older adults requires special considerations.
Understanding attitudes and intentions to use technology developed for pain management in
older adult veterans will aid in designing technology for this high-risk population in managing
chronic pain. There is an existing gap in the literature on the use of VR for chronic pain relief in
the LTC setting. Therefore, this study aimed to examine the acceptance, feasibility, and
preliminary efficacy of a VR-Relaxation (VR-R) intervention for reducing chronic pain in longterm care residents. The research design was a quasi-experimental to compare the effect of VR
on perceived pain, examine the acceptance of VR as an intervention for pain relief, and to study
the feasibility of VR technology among older adults residing in LTC. This quantitative study is
to determine if VR would change perceived pain in a population of chronic pain older adults.
This chapter discusses the design used to examine the use of VR in the LTC setting for chronic
pain relief. This chapter provides information on the research method, population, sample, and
instruments.
Setting and Sample
The setting was a Veterans Affairs LTC facility in New York. Long-term care facilities are
regulated residential health facilities that provide services and therapies that include medical,
rehabilitation, nursing, psychological, and recreational treatment. The convenience sample
consisted of residents of the care facility who met the inclusion criteria and agreed to participate
in the study. Residents were eligible for the study based on a chart review and an interview with
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the researcher following the inclusion and exclusion criteria. The inclusion criteria included 1)
men and women veterans at least 55 years of age with chronic pain residing in long-term care for
at least three months, 3) English speaking, 4) cognitive recall on the Brief Interview for Mental
Status (BIMS) level of >8 out of 15 and 5) on a stable regimen of pain medication indicated by
no pain medication changes during the prior 30 days of the study. The exclusion criteria
included those with open wounds on the face or head, highly impaired vision despite the use of
glasses or other visual appliances as indicated on the Minimal Data Set (MDS), a history of
seizure disorder or on active medication for seizures, and a history of vertigo/dizziness. The
exclusion criteria were developed to ensure safety of the participants. Persons with a history of
epilepsy and/or vertigo were excluded because possible adverse effects of VR include seizures
and cybersickness, like motion sickness, but distinct in that the person is stationary (Garrett et
al., 2017; Malloy et al., 2010). There were 12 participants in the study. Moore et al. (2011)
recommends at least 12 participants for pilot studies with a primary focus on estimating average
values to provide valuable preliminary information. In addition, a sample size of 12 is sufficient
based on previous pilot studies conducted examining VR for chronic pain (Bahat et al., 2015;
Darnall et al., 2020; Venuturupalli et al., 2019).
Recruitment Process
Flyers (Appendix A) were distributed throughout the long-term care facility for recruitment.
In addition, providers were provided a letter notifying them of the study, providers aided the
researcher with identifying potential participants who were receiving pain treatment (Appendix
B). Residents referred by their provider were approached with an informational flyer and contact
information. Residents who were interested in the study were provided the opportunity to screen
for inclusion. The researcher screened all potential participants referred by the provided with the
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electronic medical record review. Interested residents who met participation criteria were
introduced to the study within a week. The investigator met with the potential participant to
explain the study, voluntary participation, confidentiality, the right to stop at any time, the risk
benefits, and the informed consent document. At this time, signed informed consent was
obtained (Appendix C), and a schedule was created with the participant for the study sessions
based on their preference of time and dates. As an incentive, participants were offered the
opportunity to take part in a raffle for a 100$ VISA gift card.
Theoretical and Operational Definitions of Study Variables
The three variables of the study: the independent variable is the VR intervention; the
dependent variable is the change in perceived pain severity and VR acceptance. The following
operational definitions of the variables used in the study described how the variables were
measured. These definitions provided were used throughout the study for consistency.
Independent Variable
VR-Relaxation (VR-R). Theoretical: VR is a computer-generated interactive simulation of a
three-dimensional environment that users can interact with for clinical applications. The users
interact in real-time with the virtual environment, based on an overall illusion of different senses
creating an immersive experience (Li et al., 2011). In the context of pain, VR was used as an
intervention for pain distraction and relaxation promotion. Won et al. describe five
characteristics necessary for effective distraction therapy and pain reduction (2017), which was
applied to select the intervention for this study (Appendix D). Operational: the low-intensity VR
intervention requires minimal movement activities that include guided mediation, deep
breathing, and visual imagery-based environments. The VR intervention was offered for 15
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minutes using SootheVR software uploaded on the applied VR device. Participants engaged in a
cognitive distraction intervention to promote relaxation for chronic pain relief. The VRrelaxation intervention included diaphragmatic breathing exercises to enhance parasympathetic
nervous system function and decrease physiological hyperarousal. The relaxation intervention
included visual biofeedback that displayed the environment responding to the participant's
physiologic breathing during the intervention. The software detected the participant's exhalations
with the VR headset’s built-in microphone, was visualized by the participant in the VR
environment to deepen the immersion experience and help the participant slow and deepen their
respiration to promote relaxation (Appendix E). Wiederhold et al. (2019) reported VR is
effective and tolerable for 15 minutes in chronic pain patients.
The VR intervention was administered twice at the participant’s bedside. Each participant
was asked to complete the IPT measure of pain intensity, and vital signs were obtained prior to
each session. The VR intervention was offered for 15 minutes. The VR sessions were
administered in the same week, but not in the same day. The investigator remained with the
participant throughout the intervention at the bedside. Within five minutes of the completion of
the intervention, participants were asked to rate their pain using the IPT. In addition, V/S were
collected. After the final VR session, participants were administered the UTAUT instrument
(Appendix F).
Dependent Variables
Chronic pain. Theoretically, chronic pain is described as persistent pain, lasting beyond the
usual course of an acute illness or injury for more than six months and adversely affecting the
individual’s quality of life (Finnerup et al., 2013). Negative psychological responses to chronic
pain include anxiety and depression (Eggermont et al., 2012; Farrugia & Fetter, 2009).
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Operationally, chronic pain was measured by self-reported pain that using the Iowa Pain
Thermometer. Higher scores indicate greater amounts of chronic pain.
VR acceptance. Theoretically, technology acceptance is defined by the unified theory of
acceptance and usage of technology (UTAUT) as acceptance behaviors, including the behavioral
intention to use the technology and the actual use of the technology (Venkatesh et al., 2003).
Operationally, technology acceptance was measured with the UTAUT instrument. This
instrument was modified to fit VR technology and the sample being studied. A descriptive
analysis of the UTAUT survey was presented.
VR Feasibility. In this study, feasibility is defined as the extent to which a VR can be
successfully used among veterans residing in an LTC setting as an intervention for chronic pain
relief. Operationally, feasibility was determined by the percentage of refusal rates and the
percentage of participants who do not complete the two VR sessions (including refusal reasons)
and adverse effects reported (nausea/discomfort/dizziness).
Instruments
The instruments included in this study focused on pain and VR acceptance. The measures
included have been found to have validity and reliability to reduce limitations to this study. The
measures will include the Iowa Pain Thermometer and subscales of the Unified Theory of
Acceptance and Usage of Technology Instrument.
Demographic Data Instrument
The participant characteristics collected for this study included demographic information,
including age, gender, level of education, length of stay in long-term care, past medical history,
current pain regimen, and Minimum Data Set (MDS 3.0) coding of pain, Brief Interview for
35

Mental Status (BIMS), and vision (Appendix G). This data was collected from the participant
and the electronic medical record for descriptive purposes.
The MDS is a standardized assessment tool mandated by CMS for all residents residing in a
long-term care setting. The MDS assessment includes assessing a resident’s cognitive level with
the Brief Interview for Mental Status (BIMS). BIMS is a tool used to assess the cognitive status
of older adults and assist in determining if a patient should be referred for dementia diagnosis
investigation (Saliba et al., 2012). The scores range from 0 to 15. Higher scores indicate better
cognition (Saliba et al., 2012). The BIMS total score is highly correlated with the Mini-Mental
State Exam scores (Folstein, Folstein, & McHugh, 1975). Scores from a BIMS assessment
suggest the following distributions: 13-15: cognitively intact; 8-12: moderately impaired; and 07: severe impairment. To identifying any cognitive impairment, a BIMS score of 12 had
sensitivity = 0.83 and specificity = 0.91; for severe impairment, a BIMS score of 7 had
sensitivity = 0.83 and specificity = 0.92 (Saliba et al., 2012).
The Iowa Pain Thermometer
Theoretically, chronic pain is defined as a complex of unpleasant symptoms. It is a
demanding sensation, emotionally unpleasant, prolonged, constant or intermittently experienced,
and sometimes associated with a recognizable disease process (American Geriatric Society,
2002). Operationally, pain intensity was measured by the Iowa Pain Thermometer (IPT; Herr et
al.,2007), which is a modified vertical Verbal Descriptor Scale (VDS) displayed on a graphic
thermometer with six verbal descriptors (Herr et al., 2007). The developers reported reliability
of the IPT scale across three scales, the Iowa Pain Scale, the Faces Pain Scale-Revised (FPS-R),
and the Numeric Rating Scale (NRS). The correlation of the three scales across single
retrospective ratings of worst, least, and average pain ranged from 0.922 to 0.959 (p<.001) and
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high validity (r=.78-.98). This instrument was selected because IPT is preferred by older adults
(Li, Herr, & Chin, 2009). The IPT has accepted validity in the geriatric population and is more
reliable than a verbal 0-10 scale (American Geriatric Society, 2002). The version of the IPT
used in this study incorporated a 0-10 scale (Figure). The participant was provided with an
enlarged printed version of the Iowa Pain Thermometers (IPT) and asked to rate their pain
independently on the IPT before and after each VR session.
Unified Theory of Acceptance and Usage of Technology Instrument
This study used UTAUT to examine older adult veterans’ behavioral intent to use or
recommend VR as an adjunctive intervention for chronic pain management after engaging in a
VR. Moderating factors from the UTAUT model was included in this study were age, gender,
education level, experience, and voluntariness of use and collected in the demographic survey
portion.
The UTAUT instrument consists of 37 questions and six subsections. The first subscale,
performance expectancy, consists of eight questions with an internal consistency of .92. The
second subscale, effort expectancy, consists of eight questions with an internal consistency of
.91. The third subscale, attitude towards technology, consists of six questions with an internal
consistency of .84. The fourth subscale, social influence, includes five questions with an internal
consistency of .88. The fifth subscale, facilitating conditions, consists of five questions with an
internal consistency of .87. The last subscale, behavioral intention, consists of five questions
with an internal consistency of .92. The overall reliability of the UTAUT instrument was found
to be .70 (Venkatesh et al., 2003). A Likert-type scale questioning using UTAUT constructs was
used to examine technology acceptance. In this study, performance, expectancy, and effort
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expectancy subscales were modified to assess the acceptance of VR among older adult veterans
(Appendix F). For this study, the UTAUT variables were operationalized with these definitions:
Performance expectancy (PE). The degree to which the older adult veterans believes that VR
is useful for pain relief. This was assessed by asking participants if the VR session was helpful in
complementing their normal pain management regimen.
Effort expectancy (EE). Older adult’s degree of ease associated with the use of VR. The
UTAUT questionnaire asked the participants if VR was easy to use and offered relaxation.
Social influence and facilitating conditions will not be measured in this study because this
technology is new to the LTC setting and are unlikely there will be enough information to
determine the influence of these constructs on adoption at this time.
Data Collection Procedures
During the one-week study protocol, all participants continued their usual chronic pain
treatments. All usual pain treatments were collected in the demographic survey. Participants use
of scheduled and as-needed pain medication and any changes in pain medication were recorded
in a log during the intervention period.
Pre-intervention
The principal investigator visited the participant to explain the study timeline and made a
schedule with the participant for the VR-R sessions. All appointments were made between the
hours of 8:00 am to 12:30 pm and 2 pm to 8 pm to avoid interrupting routine and medical care.
Appointments were made based on the preference of the participant. The investigator conducted
all interventions and the pre and post-test assessments (Appendix J).
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Post-intervention
Upon the completion of the VR session, vital signs were obtained from the participant. The
participant rated their pain using the IPT and completed the modified UTAUT survey
administered by the investigator (Appendix J).
Protection of Human Subjects
The Veterans Affairs Institutional Review Board and the City University of New York
(CUNY) Hunter College Institutional Review Board approved the study protocol (Appendix K).
The VA-IRB was designated as the IRB on record as agreed upon with the CUNY-Hunter IRB
(Appendix L). Signed informed consent (Appendix C) was obtained from all study participants.
Protection against risks was performed with an ongoing assessment by the researcher throughout
the intervention. A potential adverse event from the use of VR is seizures. In the event of an
adverse reaction, there was a plan for emergency medical treatment (Appendix H).
The primary investigator employed efforts to minimize emotional and psychological risks and
anticipated potential problems throughout the study. Emotional and psychological risks due to
increasing attention to pain were thought to be minimal risk. If a participant experienced any
discomfort or concerns during the study, the intervention would be stopped immediately.
The confidentiality of participants was maintained using coded identification. A document
was created that linked the participant’s name to their study ID number (Appendix I). The
investigator is the only person with access to this information. All other study documents
utilized the study ID number assigned to each participant. All hard-copy documents were kept in
a locked file and stored in the VA Quality Management Department by the investigator.
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Data Management
A chart review was conducted to screen participants who expressed interest. The following
information was obtained from the medical record: medication regimen, BIMs score (MDS), and
vision assessment (MDS). Data was stored on VA servers behind the VA firewall. Hardcopy of
collected data was store in the Quality Management Department in locked cabinets. Data was
collected from the electronic medical record (EMR) and was stored on a Veterans Affairs
Medical Center network drive that is encrypted and password protected.
Data Analysis
All quantitative data was uploaded to the Statistical Package for the Social Sciences (IBMSPSS v28). Scores collected from the instruments were summarized where applicable.
Descriptive statistics were used to summarize participant characteristics such as age, gender, comorbidities, medications, and cognitive status. The median, mean, variance, and standard
deviation were processed using frequency statistics. Inferential statistics were used to conclude
the sample population tested. The analysis plan for each research question was as follows:
Q1. What analgesic effect can an adjunctive VR-Relaxation intervention have on pain
levels in older adults with chronic pain?
Analysis: Paired-samples t-test were used to determine whether the mean difference
between paired observations is statistically significantly different from zero. The
participants were tested at two time points (pre and post VR intervention) on the same
dependent variable (pain measured with IPT).
Q2: What is the acceptance (performance expectancy and effort expectancy) of virtual
reality among older adult veterans residing in LTC?
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Analysis: Descriptive analysis were presented based on participants responses to analyze
the level of acceptance by the mean and standard deviation.
Q3: What is the feasibility of the use of VR in the LTC setting?
Analysis: Percentages were calculated on refusal rates. Proportions were calculated on
participants who did not experience any nausea, discomfort, or dizziness.
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CHAPTER FOUR
Results
Overview of Data Collection and Analysis
In this chapter, the results of the paired sample t-test are presented, which was used to analyze
the preliminary efficacy of VR for chronic pain. For the UTAUT questionnaire used to analyze
acceptance, all Likert scales were treated as interval data, with means and standard deviations
being calculated for each scale. In addition, proportions of refusal and adverse reactions are
presented to analyze the feasibility of VR meditation for chronic pain. Finally, demographic
data, recruitment, result sample, and the instruments used to collect the data are presented.
Sample
Recruitment of participants began in February 2022 and continued until March 2022. The
researcher recruited 12 participants from an LTC facility that provides skilled nursing services
for veterans requiring long-term and short-term rehabilitation. Participants in this study were
long-term care residents residing in this facility for at least three months. The LTC facility has
two units with a total of 80 beds.
The inclusion criteria included: men and women aged 55 or older with chronic pain, a longterm care resident for at least three months, English speaking, and cognitive recall on the Brief
Interview for Mental Status (BIMS) level of >8 out of 15. The study exclusion criteria included:
open wounds on the head or face, seizure disorder, vertigo, and severe vision impairment.
Description of Sample Characteristics
Data collection took place between February 2022 and March 2022. As indicated in Table 6,
there were 12 participants: 1 female and 11 males. Participant age ranged from 58 to 85, with a
mean age of 72.75 years. Ninety-two percent of the sample was 60 years or older. One
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participant was younger than 60 years. The study sample was 42% African American (n= 5), 25
% Caucasian (n=3), and 33 % Hispanic (n=4). The education level of the participants was 50%
(n= 6) some college, 25% (n= 3) high school, and 16.7% (n=2) bachelor’s degree (Table 6).
As documented by their provider in the medical record, the specific diagnosis related to
chronic pain was arthritis (58%), followed by back pain (50 %) and neuropathy (33%) (Table 7).
All participants (n=12) indicated pain present as indicated on their Minimum Data Set. Based on
MDS records, 42% (n=5) of participants reported frequent pain, and 58% (n=7) had occasional
pain, with 17% reporting pain disrupting sleep. Fifty percent of the study sample took pain
medication daily as a standing order (Table 8). Fifty-eight percent (n=7) of the participants were
prescribed narcotic pain medication, and 91.7% were receiving non-narcotic pain medications;
91.7% (n=7) received Tylenol daily or as needed. None received non-pharmacological
interventions for pain management on their MDS assessment.
Data Analysis Procedure
There were four steps of the data analysis process applied to this study. These steps included
the following:
1. Cleaning of the data
2. Testing of the assumptions
3. Conducting the paired sample t-test
4. Running descriptive statistics for the interview scales
Once data was collected, the syntax feature of IBM-SPSS v28 was applied to complete the data
cleaning process.
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Data cleaning. The IBM- SPSS v28 was used to code and present data collected from the
survey. The data collected was screened for missing data and outliers before analysis. The first
step of the data cleaning process included examining each variable using descriptive indicators
and frequency distribution histograms (Laerd Statistics, 2015). Second, each variable label was
correctly linked to the survey questions, and “each response value has a value label” (Ruel et al.,
2016, p. 209). The data was screened for missing data through frequency counts, and no missing
data were identified. The frequency, median, mean, range, variance, and standard deviation were
processed using descriptive statistics. In addition, a t-test analysis was used to compare mean pre
and post pain scores.
Before analyzing the data to answer research question 1, data screening was performed to
ensure the variables of interest met appropriate statistical assumptions to run a paired-samples ttest. Thus, data were first evaluated for parametric tests for outliers and normality. Subsequently,
multiple paired-samples t-test was used to determine whether the mean difference between
paired observations was statistically significantly different from zero in both virtual reality
sessions. There were no outliers observed in the VR session I and II data, as assessed by
inspection of a boxplot for values greater than 1.5 box lengths from the edge of the box. The
differences in the dependent variable between the two related groups should be approximately
normally distributed. The Shapiro-Wilk test of normality was performed to test for normality.
The differences between the pre and post pain scores for VR sessions I and II were normally
distributed, as assessed by Shapiro-Wilk's test (p = .159) and (p = .252) (Table 9).
Inferential Statistics
Research Q1. What analgesic effect can an adjunctive VR-Relaxation intervention have on
pain levels in older adults with chronic pain?
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Results of analysis. Descriptive statistics for scores on the Iowa Pain Thermometer are
displayed in Table 10. For VR session I, participants reported lower pain scores post
intervention (M = 3.67, SD = 3.450) as opposed to pre pain scores (M = 6.58, SD = 3.450). The
result of a paired-samples t-test demonstrated a statistically significant mean decrease of 2.917,
95% CI [1.446, 4.387], t (11) = 4.387, p .001. d = 1.26. Similarly, for VR session II, participants
reported lower pain scores post intervention (M = 2.17, SD = 2.552) as opposed to pre pain
scores (M = 5.83, SD = 2.290), a statistically significant mean decrease of 3.667, 95% CI [1.925,
5.408], t(11)= 4.633, p .001. d = 1.34.
Research Q2. What is the acceptance (performance expectancy and effort expectancy) of
virtual reality among older adult veterans residing in LTC?
Results of analysis. The distribution of participant responses is indicated in Table 11. For the
performance expectancy items of the survey, the items with the highest mean scores (M=4.67)
were items PE2, which indicated that VR promoted relaxation, and PE6 on the usefulness of VR
for relaxation and pain relief (M=4.67). All (100%) participants agreed that VR helped them to
relax. The item with the lowest mean score was item PE4, which focused on VR reducing time
suffering from pain (M=3.92). For the effort expectancy items of the survey, the items with the
highest mean scores were EE2, which focused on the interaction with the VR system being clear
and understandable (M= 4.75), followed by item EE3, regarding the ease of use (M= 4.67).
Almost all participants (91.6%) agreed that VR was easy to use.
Research Q3 Analysis. What is the feasibility of the use of VR in the LTC setting?
Results of analysis. One resident responded to the advertisement posted on the bulletin
board by calling to express interest in participating in the study. Long Term Care providers
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made 16 referrals for the study, of which 13 residents met the inclusion criteria. Three residents
were excluded due to a history of seizure disorder or severe vision impairment. Of the residents
referred by their provider who met the inclusion criteria, one elected not to participate in the
study because he was focused on being discharged home and did not want a delay with his
discharge. Fifteen out of the sixteen potential participants referred for the study agreed to
participate (Figure 6). Of the 12 participants who agreed to participate in the study, 100%
completed both sessions of the VR intervention for the total allotted time of 15 minutes each
session. Post-intervention there were no adverse reactions or side effects were observed or
reported. There were no dropouts from the study (Table 12).
Additional Findings
Although not included in the original data analysis plan, information concerning vital signs
and participant’s comments regarding the intervention were recorded and presented here as
additional findings. During the study, a decrease in vital signs post-intervention was observed.
Paired sample t-tests were performed to examine the significance. In VR session I, participants'
systolic blood pressure decreased from the pre-systolic readings (M= 124.33, SD =16.400) as
opposed to the post-systolic blood pressure reading (M=116.25, SD=15.563). The systolic blood
pressure elicited a mean decrease of -8.083 (SE=1.083) in post-VR systolic blood pressure
reading compared to pre-systolic blood pressure. The VR intervention significantly reduced the
systolic blood pressure reading post-intervention compared to pre-systolic readings, t (11) = 7.462, p <.001. Similarly, for VR session II, participants' systolic blood pressure pre-VR
intervention was higher (M= 129.67, SD=14.845) than post VR intervention readings
(M=120.75, SD=14.845). The VR intervention elicited a statistically significant decrease in
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systolic blood pressure readings post-intervention compared to pre-systolic blood pressure
readings, t(11)=-6.179, p <.001 (Table 13).
Heart rate data collected pre-and post-intervention were also analyzed with a paired sample ttest. During the study, the participant’s heart rates pre-VR intervention were higher ( M= 79.83,
SD=9.129) than post VR intervention readings (M=70.67, SD=9.129). The VR intervention
elicited a statistically significant decrease in heart rate readings post-intervention compared to
pre-VR intervention heart rates, t(11)=- 4.058, p <.001. This finding was supported by VR
session II. During session II, the participant’s heart rates pre-VR intervention were higher
(M=75.17, SD=9.044) than post-VR intervention readings (M=68.33, SD=8.359). The VR
intervention elicited a statistically significant decrease in heart rates post-intervention compared
to pre heart rate readings, t (19) =6.352, p= <.001 (Table13).
In addition, during the study, it was observed that during VR session I, three participants fell
asleep during the intervention, and during VR session II, four residents fell asleep during the
intervention. Statements from participants attributed the VR experience as relaxing and a way to
promote comfort. Common responses post-intervention included, “what pain?” and “it took my
mind away from the pain.” One participant stated, “I’ve tried meditating before, but I could not
focus because sometimes the noise here is horrible, but this caught all my attention, and I was
focused to do the meditation breathing. It closed the door to distractions, so I could focus and
relax.” Another participant stated, “There are times when the nurse tells me that my breathing is
too low for me to receive my pain medication safely, but I could use this instead; it helped me to
relax and find some peace in the midst of my discomfort… I can use this when I can’t take the
pain medications -when it’s not safe for me to take the meds.” Another participant stated, “Can
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you please bring this back at night to help me to fall asleep?” At the conclusion of the second VR
session, ten residents voiced interest in receiving additional VR sessions.
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CHAPTER FIVE
Discussion and Implications
This study aimed to investigate a VR intervention on chronic pain levels in older adults
residing in LTC. In this chapter, a summary of the study findings is presented, and the results of
hypothesis testing are discussed. In addition, the limitations of the study design, implications,
and recommendations for further research are discussed.
Discussion
The prevalence and problem of inadequate chronic pain management in the LTC setting are
well documented (Fain et al., 2017; Griffioen et al., 2019; Hadjistavropoulos et al., 2011;
Shrophire et al. 2018). Physiological changes associated with aging place this population at an
increased risk of adverse effects from pharmacological approaches (Reid et al., 2011). With a
high risk of adverse reactions from pharmacological approaches, more non-pharmacological
strategies are needed to manage chronic in older adults (Fouladbakhsh, 2012; Manchikanti et al.,
2012; Wilkerson et al., 2016). Evidence suggests psychosocial and behavioral perspectives affect
chronic pain adaptation and self-management (Turk et al., 2008). There is a growing consensus
that non-pharmacological strategies promote physical, psychological, and behavioral benefits for
older adults living with chronic pain (Fouladbakhsh, 2012). The National Center for
Complementary and Integrative Health promotes the use of non-pharmacological treatments that
have been found to be effective in managing chronic pain either alone or in conjunction with
pharmacological interventions (NIH, 2018). Among the non-pharmacologic strategies, VR
requires evidence of clinical effectiveness, acceptance, and safety within the long-term care
environment.
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A significant difference in chronic pain intensity scores was found in this study pre-and postVR intervention. This finding is consistent with several studies which support the use of VR
for pain (Bahat et al., 2015; Bahat et al., 2018, Benham et al., 2019, Darnall et al., 2020;
Gromala et al., 2015, Igna et al., 2014; Jones et al., 2016; Venuturupalli et al., 2019; Jin et al.,
2016; Wiederhold et al., 2014). Similarly, this finding is consistent with the review by Mallari
(2019) for patients receiving VR for pain relief for a variety of chronic pain conditions and older
adults in the community setting (Benham et al., 2019).
Efficacy
The main finding was that distraction as a result of VR significantly decreased perceived pain
intensity in older adult veterans residing in the LTC. This finding is supported by evidence that
attentional distraction through VR consumes enough cognitive capacity to distract the user from
their pain (Gupta et al., 2018; Hoffman et al., 2007). This finding is also consistent with several
studies which support the use of VR for chronic pain (Bahat et al., 2015; Bahat et al., 2018,
Benham et al., 2019, Darnall et al., 2020; Gromala et al., 2015, Igna et al., 2014; Jones et al.,
2016; Venuturupalli et al., 2019; Jin et al., 2016; Wiederhold et al., 2014). Similarly, this finding
is consistent with the review by Mallari (2019) for patients receiving VR for pain relief for a
variety of chronic pain conditions in community settings. In the long-term care setting, an
integrative review noted that few studies examine non-pharmacological interventions for chronic
pain management among older adult residents in LTC (Shrophire et al., 2018). Also, Shrophire
et al. (2018) found that intervention that us distraction to reduce pain are low-cost interventions.
Thus, the findings from this study are encouraging considering the challenges that exist in
providing safe and effective pain management for older adult veterans, whose pain is more
prevalent than that of the general population (U.S. Department of Veterans Affairs, 2020).
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Acceptability
This study demonstrated that older adults residing in a LTC facility accepted immersive VR
for chronic pain relief in this setting. Few studies focus specifically on the acceptance of VR
among older adults residing in the LTC setting. Tuena et al. (2020) performed a systematic
review on the usability of virtual reality in older adults, which revealed most of the studies used
non-immersive VR, which utilizes a desk-top based system with low interaction (e.g., keyboard,
mouse, computer, tablet). Given the rising use of immersive VR in healthcare for the treatment
of various health conditions often seen in older adults residing in LTC, it is important to examine
the acceptance of VR among this vulnerable population. The result of this study corresponds
with previous findings on VR technology attitudes among older adults, despite some limitations
concerning the low number of immersive technologies examined, the studies that used fully
immersive VR showed acceptance among older adults (Corno et al., 2014; Fordell et al., 2011;
Huygelier et al., 2019).
Feasibility
The study results demonstrated that VR is a feasible intervention in the LTC setting.
Participants reported difficulty meditating for pain relief due to distractions from the surrounding
environment, but with VR it was described as an “escape.” These findings are consistent with
several studies which support the use of VR for chronic pain relief (Bahat et al., 2015; Bahat et
al., 2018; Benham et al., 2019; Garrett et al., 2017; Jin et al., 2016; Jones et al., 2016;
Wiederhold et al., 2014). There were no side effects reported during this study, which is
consistent with earlier studies (Bahat et al., 2015; Bahat et al., 2018; Benham et al., 2019; Garrett
et al., 2017; Jin et al., 2016; Jones et al., 2016; Wiederhold et al., 2014). This study provides
preliminary evidence that VR- relaxation is a feasible intervention in the LTC setting.
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Additional Findings
Additional findings of this study revealed that distraction due to VR relaxation significantly
decreased systolic blood pressure and heart rates of adult veterans residing in the LTC. This
finding is similar to Wiederhold et al., who found a statistically significant decrease in heart rate
post VR intervention (2014). This finding is supported by evidence that attentional distraction
through VR can promote relaxation, as evident in a decrease in vital sign measurements
(Wiederhold et al., 2014).
In addition, during the study, it was observed that during the VR sessions, participants were
observed falling asleep during the intervention, which may indicate that VR may be used for
sleep promotion, but more studies are needed. No studies have reported participants falling
asleep during their intervention. However, Darnall et al. found a statistically significant
improvement in sleep using VR (2020).
Implications for Practice
Chronic pain is a prevalent condition among older adults residing in LTC, and one of the
biggest challenges facing nursing is providing adequate pain relief (Shropshire et al., 2018). As a
result of the strong psychological component of pain perception, the supplemental use of nonpharmacological analgesic techniques is encouraged and proven to be highly effective (Cignacco
et al., 2007; Fain et al., 2017; Griffioen et al., 2019; Hadjistavropoulos et al., 2011). The LTC
setting is a complex health care setting requiring comprehensive, interdisciplinary management
of chronic pain.
VR is a quick and effective intervention to provide pain relief through distraction and
relaxation in the LTC setting for residents with chronic pain. The intervention took less than 5
52

minutes to set up and apply to the resident, with the session itself lasting for 15 minutes.
Facilities may adopt policies and procedures that provide guidelines on the safe use of VR in the
LTC setting. Policies should include the indications for use, procedures for the safe use of the
hardware/software, infection control measures, safety precautions, contraindications,
side/adverse effects to monitor, and documentation requirements. Licensed staff may be trained
by a VR hardware/software vendor to safely provide VR as an intervention for pain management
in the LTC setting. VR-trained licensed staff that may use VR for pain relief and relaxation
include Registered Nurses, Licensed Practical Nurses (LPN), physical therapists, occupational
therapists, and recreation therapists, who provide interventions/therapies that offer pain relief and
relaxation. In the LTC setting, adopting VR as a simple and effective intervention for chronic
pain creates possibilities for improving clinical outcomes for older adult residents. While this
intervention would require additional training and system support with adequate preparation,
LTC staff can provide VR as a non-pharmacological intervention for pain relief. Issues
regarding who and how the intervention would be implemented needs further examination.
Limitations
There are several limitations to this study design. The most substantial limitation is the small
homogeneous sample. This study protocol was a convenience sample of older adult veterans in
an LTC setting, with the majority being male. This convenience sample permitted access to this
setting and the needed population of older adult veterans. The first endemic problem to a study
relying on the participants' self-reporting is that the participant may desire to please the
researcher. Although determining a participant's underlying motivation is almost impossible,
there is a possibility of receiving inaccurate data, and it must be recognized. To reduce this
limitation, the researcher explained to the participant that there is no benefit to the researcher of
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the results, so it is essential that the participant report how they feel. Another limitation of the
design is intervention bias. Future studies should employ a randomized control trial with a sham
intervention. Also, the same researcher administered the measures and intervention, which may
have introduced insider bias. Insider bias can occur unconsciously when the investigator is active
in other areas of the study, such as recruitment, data collection, and analysis. To minimize
insider bias, the researcher had responses validated by participants, and all the protocol was
followed throughout the study. In addition, to reduce intervention bias, the researcher followed
the study protocol with each participant. Another limitation of this study is that the modified
UTAUT survey has only been tested with consumers using mobile technology and has not been
validated for LTC residents.
The generalizability of the findings across settings is not possible since the study was
performed in one LTC facility and the small homogenous sample. In addition, the sample
consisted of cognitively intact individuals, so generalizing the findings to cognitively impaired
older adults who live with chronic pain would not be possible.
Recommendations for Further Research
This study provides important preliminary data to support a larger randomized clinical trial to
evaluate VR as a complementary alternative medicine treatment for older adults with chronic
pain residing in LTC. The study protocol would be strengthened by employing randomization
(VR v. sham) a larger cohort and offering more VR sessions over a more extended period as
done in previous research studies that investigated the use of VR for chronic pain daily (Bahat et
al., 2018). Virtual reality sessions for chronic pain relief range from one session (Gromala et al.,
2015; Jin et al., 2016; Jones et al., 2016; Venuturupalli et al., 2019; Wiederhold et al., 2014) to
90 sessions over three months (Bahat et al., 2018). In addition to measuring pain, future studies
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should also evaluate chronic pain coping styles, depression, and anxiety, which are contributing
factors to chronic pain (Indovina et al., Li et al., 2017; 2018; Sündermann et al., 2018;
Theunissen et al., 2012). Future studies should also focus on the long-term sustainability of VR
effectiveness when not wearing the VR device. VR is contraindicated for those with seizure
disorders; thus, future research should explore alternative VR delivery methods that are safe for
this condition. Finally, as indicated by several participants who fell asleep during the
intervention due to pain relief and relaxation provided with the intervention, the use of VR for
sleep promotion should be examined.
Conclusions
Chronic pain is a prevalent, complex, and challenging phenomenon in older adults. Chronic
pain disproportionally affects older adult veterans in LTC at a higher rate than communitydwelling older adults. With the high prevalence of chronic pain and risk of side effects from
pharmacological approaches in the LTC setting among older adults, interdisciplinary strategies,
specifically non-pharmacological, must be used to combat chronic pain in older adults.
This study was designed to investigate VR as a non-pharmacological intervention to treat
chronic pain in older adults. This study demonstrates that VR is an effective nonpharmacological adjunct to improve pain relief and relaxation in older adult veterans in LTC.
This study found VR to be a beneficial form of distraction of pain, which was accepted by older
adults and feasible in the LTC setting. The positive findings from this study in terms of the
feasibility, acceptance, and preliminary efficacy of VR for chronic pain among older adult
veterans in LTC strongly suggest further examination.
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Appendix A. Study Flyer
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Appendix B. Provider Study Notification Letter
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Appendix C. Consent Form
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Appendix D Key Characteristics of Virtual Reality Distraction for Pain

Key Features
Presence

Interactivity

Description
The sense of immersion in the environment
that allows for a realistic
experience and directs a participant’s attention
from the painful stimuli.
Increased presence in each scenario is
associated with a more effective VR
experience and reduction in pain.
The level of engagement a participant has in a
virtual environment determined by the sensory
input and user interface with the software.
Interactivity encourages physical involvement,
and pain tolerance.

Intervention
SoothVR
The VR intervention will be
offered in an environment free
of distraction with HMD and
headset.

Participant will engage in the
environment with breathing
techniques.

Interaction

Encourages physical involvement, and pain
tolerance.

Participants will be able to
explore and interact with the
VR environment

Customization

Provide participants autonomy to choose a
scenario most suited to their needs and
preferences.

Embodiment of
the virtual avatar

The degree to which physical movements
translate to the
virtual movement of the avatar and allows
participants to feel immersed in the virtual
world

Participants will be given the
opportunity to select their
environment: beach, forest,
mountain,
In this VR intervention, the
participants breaths will
translate into the VR
environment through
biofeedback technology
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Appendix E. VR-Relaxation Intervention
1. In a QUIET place.
2. Get into a COMFORTABLE position (sitting or lying down)
3. Applied VR- headset will be applied
Guided - Blissful Deep Relaxation (Soothe VR software)
4. As you listen, take slow and deep breaths through you nose, and release the breath
through your mouth.
5. After the 15-minute exercise is finished, be quiet for a brief time.
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Appendix F. Modified UTAUTI
Performance & Statement
Effort
Expectancy
PE1
I find Virtual Reality
useful to relieve my
chronic pain
PE2
I find that using
Virtual Reality
helped me to relax
PE3
I find Virtual Reality
could be useful in
managing my pain
PE4
Using Virtual Reality
reduced my time
suffering with pain
PE5
Using Virtual Reality
increased my pain
relief
PE6
Overall, I found
Virtual Reality
would be highly
useful for relaxation
and pain relief.
PE7
Using Virtual Reality
helped me to relax
EE1
Learning to use
Virtual Reality was
easy for me.
EE2
My interaction with
the Virtual Reality
system is clear and
understandable
EE3
I find Virtual Reality
easy to use.
EE4
It is easy for me to
become skillful at
using Virtual Reality
for relaxation and
pain relief

Strongly
Disagree

Disagree

Neutral

Agree

Strongly
Agree

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

*Permission obtained to use the instrument from Venkatesh via e-mail on May 1, 2021
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Appendix G. Demographic Data Form
Pre-Survey
1. Participant ID #.
2. Gender: a. Female b. Male
3. What is your age?
4. Marital Status: a. Married b. Widowed c. Single d. Divorced c. Other
5. Date of Admission: ______________
6. Education (highest level completed)
a. 8th grade or less
b. Some high school, but did not graduate
c. High school graduate
d. Some College
e. College graduate
f. More than 4-year college degree
g. Prefer not to answer
7. Previous experience with Virtual Reality?
a.

none

b.

once

c.

greater than once

8. Cognitive Status (MDS )________
9. Chronic Pain Diagnosis (Chart Review)_________
10. Medication dosages & Frequency (Chart Review)_______
11. Which races/ethnicities best describe you?
a. African American/Black
b. Asian/Pacific Islander
c. Caucasian/White
d. Hispanic/Latina
e. Native American/ American Indian
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f. Other
14. Please select the pain symptoms you have been experiencing most recently:
a. Sharp
b. Achy
c. Stabbing
d. Throbbing
e. Cramping
f. Dull
h. Pain with bowel movement
i. Pain with urination
j. Leg pain
k. Back pain
l. Headache or migraine
15. How long have you suffered with pain?
a. Less than 1 year
b. 1-5 years
c. 6-10 years
d. Greater than 10 years
16. Which of these therapies have you tried? Select all that apply.
a. None
b. Meditation/ Deep breathing
c. Guided imagery/Visualization
d. Energy Medicine (Reiki, Shiatsu, Healing Touch, Qi Gong)
e. Acupuncture/Acupressure
f. Chiropractic care
g. Yoga
h. Art Therapy
i. Massage Therapy
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j. Hypnosis
l. Herbal supplements
m. Aromatherapy
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Appendix H. Adverse Event Protocol
In the event of a change in health status of the resident the study protocol will be stopped. If
dizziness, headache, and/ or nausea occurs the investigator will stop the study and the participant
will be removed from future VR sessions. If the resident becomes agitated emotionally or
physically during the intervention, the researcher will stop the protocol and perform a nursing
assessment. If pain levels increase from the pretreatment to post treatment the researcher will
perform a physical assessment. In any instance requiring the ending of the protocol or an
apparent worsening of resident health condition, communication of change in status, the
researcher will notify the primary provider, unit nursing staff, and nurse supervisor. In the rare
event of a seizure an emergency code will be called.
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Appendix I. Participant/Code Cross-Reference

Participant
Code
1
2
3
4
5
6
7
8
9
10
11
12

Participant’s Name

Contact Information
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Appendix J. Researcher Checklist
Screen
1 Using the inclusion criteria
2 Obtain telephone contact information
3 Provide a copy of the consent form to the potential participant’s
4 Coordinate initial interview/pretest
VISIT I: Initial Interview/Consent/Pretest
1 Welcome and Introduction
2 Discuss each item on Informed Consent Form; obtain signature
3 Gather basic participant demographic informationDemographic Interview- Administer Demographic Questionnaire
4 Participant will watch a 5-minute instructional video on how to use the VR device
5 Schedule next meeting and create a schedule for VR session (sessions will be
offered within the same week, but not the same day)
VISIT II: VR session I
1 Pre- session V/S Participant V/S- HR and BP will be obtained; participant will
rate current pain level using the IPT
2 Participant will engage in 15 mins of VR of their choice environment – beach,
forest, or mountain
*During sessions researcher will be present and observing for any adverse
reactions/discomfort. The researcher will remain with the participants and
participants will be allowed to interact with the researcher freely and ask as much
help as needed to operate the HMD-VR
3 Post- session V/S- HR and BP will be obtained; participant will rate current pain
level using IPT
4 Participant will be screened for questions/concerns
Post session- the participant will be screened for any adverse symptoms
(Nausea/dizziness/discomfort)
VISIT III: VR session II
1 Pre- session V/S Participant V/S- HR and BP will be obtained; participant will
rate current pain level using the IPT
2 Participant will engage in 15 mins of VR of their choice environment – beach,
forest, or mountain
*During sessions researcher will be present and observing for any adverse
reactions/discomfort. The researcher will remain with the participants and
participants will be allowed to interact with the researcher freely and ask as much
help as needed to operate the HMD-VR
3 Post- session V/S- HR and BP will be obtained; participant will rate current pain
level using IPT
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4

Participant will be screened for questions/concerns
Post session- the participant will be screened for any adverse symptoms
(Nausea/dizziness/discomfort)

5
6

Researcher will administer the UTAUT instrument (to examine acceptance)

The VR equipment will be disinfected with Sani-Cloth as per facility infection
control policy
7 Schedule optional debriefing meeting
Debriefing
1 Welcome
2 Review study’s purpose
3 Provide results
4 Answer questions
5 Notify winner of the raffle
6 Offer final study results when available
7 Thank you
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Appendix K. IRB Approval (JJPVAMC)
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Appendix L. IRB Authorization Agreement

81

82

Appendix M. Permission to use Iowa Pain Thermometer

*Used with permission of Dr. Keela Herr, College of Nursing, University of Iowa, 2021

83

Appendix N. Permission to use the UTAUT Model/Instrument
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Table 1. Search Terms
Chronic pain
Virtual reality
Adult
 Persistent pain
 VR
 aged
 Long term pain
 elderly
Limiters: English language, All Adults (18+), Years January
2013-November 2020, Academic journals
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Table 2. Literature Inclusion/Exclusion Criteria

Inclusion
English language irrespective of the country
was conducted
Studies published in peer-reviewed journals
Virtual reality as an intervention for pain
management
Any setting, including palliative care or
hospice
Adults with chronic pain

Exclusion
Articles using simulated mindfulness or
mindfulness techniques or mirror therapy in
pain management
Mirror visual feedback
Augmented reality
Articles including pediatric and adolescent
populations
Conference abstract only
Chronic pain caused by spinal cord injuries
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Table 3. Summary of Evidence
Author, Year
Bahat (2015)

Purpose
Study
Objective
To investigate
the
effect of
kinematic
training in
patients with
chronic neck
pain, with and
without virtual
reality.

Design

Intervention

Pilot
Randomized
Trial

Equipment: Head
Mounted Display
Intervention:
Virtual pilot flying
an airplane via
participants head
motions and
interaction with
virtual targets

Number of Setting
Participants
(Age)
n=32,
Neck Pain and
M=41.13
Whiplash
Research Unit

Length of Study: 5
weeks

87
To evaluate the
effect of homebased
kinematic
training in
patients with

Randomized
Controlled
Trial (RCT)

Equipment: The
Oculus Rift DK1
Intervention:
Virtual pilot flying
an airplane, where

Results

A 0-100 mm
visual analogue
scale(VAS) was
used to
investigate the
average neck pain
intensity during
the last week.
Cervical ROM

VAS
significantly
improved post
intervention in
the KT plus VR
group.

Evidence
Level &
Quality
I/17

Tampa Scale of
Kinesiophobia

Duration &
Frequency of VR
intervention:
Dosage was 5 mins 4
times per day

Bahat (2018)

Outcome
Measures

Global perceived
effect
Patient
satisfaction

n=90

Home-based

Neck pain
intensity
*Measures were
taken at baseline,
immediately post
training, and
3 months later.
Neck disability
index (NDI)
Global perceived
effect

Significant
advantages to
the VR group
were identified
compared to the
laser and

I/18

chronic neck
pain compared
to a control
group.

the participants head
motions control the
movement of the
virtual plane.
Length of Study: 3
months

Benham
(2019)

88

To examine the
applicability
and
effectiveness of
an immersive
VR
intervention for
pain,
depression, and
quality of life
(QOL) in older
adult

Duration &
Frequency of VR
intervention:
Dosage was 5 min, 4
times a day
Quasi Equipment:
Experimental Equipment: The
HTC Vive™
consists of headmounted display and
two hand controllers
Intervention:
Popular games
included engagement
with pets,
exploration of
animals, interactive
music games, and
travel, where
participants engaged
in the activity while
seated.
Length of Study: 6
weeks
Duration &
Frequency of VR
intervention: 15- to
45 minutes, 12 VR

n=12; 70.2

Senior Day
Center

Cervical motion
velocity (mean
and peak).
Visual Analogue
Scale (VAS)
Health status
(EQ5D),
*Measures were
taken at baseline,
immediately post
training, and
3 months later.

control group in
the following
measures: pain
intensity,
velocity, health
status.

Numeric Pain
Rating Scale
Patient-Reported
Outcomes
Measurement
Information
System
(PROMIS®)
depression scale,
World Health
Organization
Quality of Life
Scale Brief
Version
Open-ended
survey
questionnaire on
the experience
with VR on pain
usability, side
effects, and
intention to
continue use

There was a
significant
decrease in pain
(p = .002, d =
−1.54) with no
effect on
depression and
QOL.
There were no
adverse effects,
and positive
perceptions of
VR were
reported.

II/16

Darnall, 2020
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To determine
Randomized
the feasibility
Controlled
and satisfaction Trial (RCT)
of a selfadministered,
at-home VR
program; to
evaluate the
preliminary
efficacy of VR
intervention for
reducing
average pain
intensity and
pain-related
outcomes; and
to isolate the
immersive
effects of VR
by comparing it
with an audioonly treatment
group for
chronic pain.

sessions over 6
weeks
(approximately two
sessions per week).
Equipment: Oculus
Go
Intervention:
Didactic content
delivered in distinct
formats (VR versus
audio). Treatment
consisted of a variety
of sessions to
support participants
in learning selfmanagement skills
based on evidencebased CBT
principles as well as
biofeedback and
mindfulness
strategies used in
pain management.
Length of Study: 21
days
Duration &
Frequency of VR
intervention: 1 VR
treatment session
from 1 to 15 mins
daily for 21 days.

(n=97)
aged 18-75
years

Home Setting

The Defense and
Veterans Pain
Rating Scale
(DVPRS)
11-point numeric
rating scale
13-item Pain
Catastrophizing
Scale (PCS)
Pain SelfEfficacy
Questionnaire
(PSEQ-2)
Likert scale (1-5):
How satisfied or
dissatisfied are
you with the
ability of this VR
(audio) program
to relieve your
symptoms
*Data were
collected across 4
phases of the
study: screening,
pretreatment
baseline,

For VR
efficacy,
symptom
improvement
over time was
found for each
pain variable
(all P<.001),
with results
strengthening
after 2 weeks.
Importantly,
significant
time×group
effects were
found in favor
of the VR group
for average pain
intensity
(P=.04), painrelated
inference with
activity
(P=.005), sleep
(P<.001), mood
(P<.001), and
stress (P=.003).

I/17

To examine the
value of VR to
be used as an
adjunctive
therapy for
chronic pain
patients. The
aims to identify
changes in pain
scores, any
adverse effects
on function,
and preferences
in type of VR
experience

Gromala
(2015)

To determine if
a Virtual
Environment,

90

Garrett
(2017)

Quasi
Equipment: Oculus
Experimental Rift DK2 1100 field
of view (FOV)
stereoscopic headmounted display
(HMD)
Intervention: 1passive VR
experiences where
participants simply
travelled through a
VR environment. 2mindfulness and
meditative.3- active
exploratory, where
the participant could
explore a new
environment at will.
4- active problemsolving experiences
Length of Study: 4
weeks
Duration &
Frequency of VR
intervention: VR
therapy for 30 min
on alternate days for
1 month 12
therapeutic sessions
of 30 min
Randomized Equipment: Deep
Controlled
Stream VR viewer
Trial (RCT)

n=10

Home Setting

n= 13, M =
49

Outpatient
Pain clinic

treatment, and
posttreatment
(day 22).
Numerical Rating
Scale
Brief Pain
Inventory
Self-completed
Leeds
Assessment of
Neuropathic
Symptoms and
Signs pain scale
(S-LANSS)
Cybersickness
Reporting Form
semi structured
personal
interviews

11-point
Numerical Rating
Scale (NRS)

No statistically
significant
difference in the
pain reported
over the 4
weeks.
Four major
thematic areas
emerged from
the interview
analysis: design
of the VR
experiences,
efficacy of VR
for chronic pain,
limits of the VR
technology, and
practicality of
use as an
adjunctive
therapy

II/16

The results of
this research
suggest that

I/12

combined with
Mindfulnessbased stress
reduction
MBSR training
and
biofeedback,
helps pain
patients better
manage their
long-term
chronic pain,
given the
limitations of
VR pain
distraction.

Intervention: VR
combined with
Mindfulness-based
stress reduction
(MBSR) and
biofeedback
Mind–Body
Practices: Cognitive
behavioral treatment
encompassing
relaxation,
distraction, and
imagery exercises
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Length of Study:1
session
Duration &
Frequency of VR
intervention: MBSR
training for twelve
minutes.

learning
Mindfulnessbased stress
reduction
MBSR while
immersed in a
virtual
environment
can lead to
further
decreases in
perceived pain
in contrast to
learning MBSR
without VR.
Specifically,
there was a
significant drop
in NRS ratings
in the VR
group, t(6) =
2.86, p < .05, r
= .57, but a very
weak drop in
the control
group, t(5) =
1.24, p > .05, r
= .26. These
findings
indicate that the
VMW (VR
paired with
biofeedback for
MBSR training)
was
significantly

Igna (2014)

92

To compare
Quasi
mindfulnessExperimental
based
Cognitivebehavior
therapy
(MCBT),
versus VRenhanced
CognitiveBehavior
Therapy,
versus usual
care for chronic
back pain.

Equipment:
Interventions:
Mindfulness CBT
group (MCBT):
Mindfulness CBTpracticing
mindfulness
strategies and
progressive muscle
relaxation,
introducing exposure
tasks/ activities in
combination with
mindfulness
strategies, and
teaching the patients
to become their own
therapists.
VR enhanced CBT
group (CBT):VR
enhanced CBT
protocol included
classical CBT
strategies, like
identifying and
disputing
maladaptive beliefs
related to pain and
activity, progressive

n=68,
M=47

Clinic

Visual Analogue
Scale (VAS)
McGill Pain
Questionnaire
(MPQ)
The State-Trait
Anxiety
Inventory (STAIT)
Beck Depression
Inventory (BDI
II)
Profile of Mood
States Short
Version (POMSSV)
The Functional
Assessment of
Cancer Therapy
Scale – General
Version (FACT)
General Attitudes
and Beliefs Scale
– short version
(GABSs)
The Pain Anxiety
Symptoms Scale
(PASS-20)

more effective
than MBSR
alone at
reducing
reported pain
levels among
participants.
There was a
significant
difference
between
intervention
groups (CBT,
MCBT) and
reference
condition
(PHM) at posttreatment, for
the pain
intensity scores
F(2, 66) = 3.07,
p = .05
(McGill), F(2,
66) = 3.82, p
=.027 (VAS).
Post hoc
analyses only
evidenced a
significant
difference for
pain intensity
VAS between
MCBT and
PHM (MD =
1.35, SE =.52, p
= .04) and a

II/11
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muscle relaxation,
exposure tasks, but
also comprised a
brief VR
intervention
delivered every
session. The VR
intervention
consisted in five
minutes of exposure
to the “SnowWorld”
and afterwards
debriefing about how
shifting attention
from pain decreases
intensity of pain.
Treatment as usual
group (PHM).
Duration &
Frequency of VR
intervention: A
total of 6- 5-minute
sessions of VR with
CBT
Jin
(2016)

To explore pain Randomized,
distraction
Controlled
strategies
Crossover
through a VR
game,
Cryoslide, to
examine the
analgesic
effects on
chronic pain.

Equipment: Oculus n=20
Rift DK2 headmounted display
(HMD) with noisecancelling
headphones, and a
standard computer
mouse.
Intervention:
Participants were
randomly assigned to

Chronic Pain
Clinic

The Pain
Catastrophizing
Scale (PCS)
Automatic
Thoughts
Questionnaire
(ATQ)
The Chronic Pain
Acceptance
Questionnaire
Mindful
Attention
Awareness Scale
(MAAS)
The Chronic Pain
Acceptance
Questionnaire
(CPAQ)

near significant
difference
between CBT
and PHM for
pain intensity
(McGill) (MD =
6.49, SE = 2.88,
p=.08).

Visual Analog
Scale (VAS)

Pain intensity
during and after
the
interventions
was measured.
For pain
intensity after
the
interventions,
the two groups
of the VR

II/9
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undergo either the
VR intervention or
the self-mediated
control group for 10
minutes, followed by
a washout period of
5 minutes.
Participants played
the VR game
Cryoslide, with 4
min of sliding in an
ice cave followed by
6 min of sliding in
an ice world. The
player could hit
creatures with
snowballs using a
patient-driven input
device (handheld
mouse).
Self-mediated
control group in the
self-mediated control
group were asked to
engage in daily
distracting activities
that they use, such as
meditating, reading,
playing mobile
games or listening to
audiobooks
Duration :10
minutes
Length of Study:
One visit; The entire
study session lasted

intervention and
self-mediated
control were not
significantly
different using
repeated
measures
ANOVA (F(2,
38) = 1.377, p =
0.265).
However, for
pain intensity
during the
intervention,
there was a
significant
difference
between the VR
intervention and
control groups
(F(2, 38) =
21.473, p <
0.001, r =
0.505). The
results
demonstrate that
Cryoslide can
be effectively
used as an
analgesic
intervention for
chronic pain
management to
lessen pain
intensity during
short-term

for 35-45 minutes
per subject.
Jones (2016)

To investigate
of the impact
of a virtual
reality
application for
chronic pain.
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Venuturupalli To assess the
(2019)
feasibility of
the
implementation
of virtual
reality (VR) in
a rheumatology
clinic as a
platform to

Quasi
Equipment: A head
Experimental mounted display
(HMD) -Oculus Rift
and headphones.
Intervention:
Participants are
immersed in 5-min
VR sessions via the
application Cool!
and interacted with
various landscapes
using a patientdriven input device.
Subjects could throw
orbs and fish at
otters, who would
then burst into
flames, make
sounds, and change
colors.
Length of Study: a
five-minute session
Randomized
Controlled
Trial (RCT)

Equipment:
Samsung Gear VR
goggles with a
Samsung Galaxy S7
mobile phone to
deliver a 3D
environment.
Intervention: One
module consisted of

symptom
spikes.
n=30,
M=50

Clinic

Numeric Pain
Rating Scale

n=20, M:
52.65

Rheumatology Emotional
clinic
Distress/Anxiety
(Short Form 8a
v.1.0)
Emotional
Distress/Anger
(Short Form 5a
v.1.1)

Pain was
reduced from
pre-session to
post-session by
33%. Pain was
reduced from
pre-session
during the VR
session by 60%.
These changes
were both
statistically
significant at
the p < .001
level.

II/16

There was a
significant
reduction in
Facial Anxiety
Scale after the
Guided
meditation
compared with
the respiratory

I/14

administer
guided
meditation and
biofeedback as
a means of
reducing
chronic pain.

Wiederhold
(2014)
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To explore the
use of virtual
reality
distraction
techniques for
use as
adjunctive
therapy to treat
chronic pain.

a guided meditation
(GM) environment,
whereas the other
module consisted of
a respiratory
biofeedback (BFD)
environment
Length of Study:
Both groups received
only one 30-minute
VR session.
Quasi Equipment: A head
Experimental mounted display
(HMD)
Intervention: VEs
consisted of pleasant
and relaxing scenes,
including natural
areas such as forests,
beaches, and
mountains. Relaxing
music and soothing
effects such as the
branches swaying
and tall grass
moving were added.
Length of Study:
One session
Duration &
Frequency of VR
intervention: A15minute VR exposure
session.

n= 40;
aged 22–68

Clinic

Global Health
Scale (v.1.2)
Visual Analog
Scale (VAS)
Facial Anxiety
Scale

biofeedback
(BFD)
environment (P
values = 0.02
and 0.08,
respectively).

Heart rate

Patients
reported a
75.8% drop in
pain intensity
during the VR
session (p <
0.05). Patients
reported
decreased pain
during VR
session. (p <
0.05 to p <
0.001). Pulse
rates were
significantly
reduced with
VR (p < 0.05).
Overall, the
pain distraction
VE was found
easy to use, had
good stereo
sound effects,
and was

Temperature
Simulator
Sickness
Questionnaire
scales of sense of
being in the
virtual reality
(VR) simulated
environment

II/12

immersive and
interactive
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Table 4. Quality Appraisal Checklist (Bowling, 2009)

summary

20.
Accessible
data

19.
Conflict

18.
Implication

17.
Generalize

16.
Conclusion

15.
Limitations

14.
R/t
hypothesis

11.
Pilot

12.
Analysis
adequate
13.
Clear
Result

10.
Ethics
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9.
Error

8.
Sample described

7.
Instruments
tested

6.
Method appropriate

4.
Variables
clear
5.
Design

3. Variables
stated

2. Question

1. Aim

Author(s)
and year

1

Bahat, 2018

Y

N

Y

Y

Y

Y

Y

Y

N

Y

Y

Y

Y

N

Y

Y

Y

Y

Y

Y

18/20

2

Bahat, 2015

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

N

Y

Y

Y

Y

N

N

Y

Y

Y

17/20

3

Benham,
2019

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

N

Y

Y

N

Y

Y

N

N

Y

Y

16/20

4

Darnall,
2020

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

N

Y

Y

Y

Y

Y

N

Y

N

Y

17/20

5

Garrett,
2017

Y

Y

Y

Y

Y

Y

Y

Y

N

Y

N

Y

Y

Y

Y

Y

N

Y

Y

N

16/20

6

Gromala,
2015

Y

Y

Y

Y

Y

Y

Y

Y

N

N

N

Y

Y

N

N

Y

N

N

N

N

11/20

7

Igna, 2014

Y

N

Y

Y

Y

Y

Y

Y

N

N

N

Y

Y

N

Y

Y

N

N

N

N

11/20

8

Jones, 2016

Y

N

Y

Y

Y

Y

Y

Y

Y

Y

N

Y

Y

N

Y

Y

Y

N

Y

Y

16/20

9

Venuturupa
lli, 2019

Y

N

Y

Y

Y

Y

Y

Y

Y

Y

N

Y

Y

N

Y

Y

N

N

N

Y
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Jin, (2016)

Y

N

Y

Y

Y

Y

Y

N

N

N

N

Y

Y

N

N

N

N

N

N

N
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Wiederhold
, 2014

Y

N

Y

Y

Y

Y

Y

N

N

Y

Y

Y

Y

N

N

N

N

Y

Y

N
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Table 5. Participant Inclusion & Exclusion Criteria

Inclusion

Exclusion



At least 55 years of age



Hx of seizure disorder



A veteran



Hx of vertigo or dizziness



English speaking



Hx of motion sickness



Have chronic pain



<8 score on BIMS



No cognitive impairment



Able to provide consent



Resident of a VA long term care facility



5 on the pain Visual Analog Scale (VAS) for a
minimum of 7 days prior within the 30 days of
the initiation of the study



On a stable regimen of medication (no
medication changes during the prior 30 days of
the study)
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Table 6: Demographic Data

Age:
Mean
Standard Deviation
Median
Missing
Education:
High school or less
Some College
Bachelor’s Degree
Graduate Degree
Missing
Marital Status:
Married/Partner
Widowed
Divorced
Never Married
Race/Ethnicity:
Caucasian/White
Black or African American
Asian
Native Hawaiian/Pacific
Islander
American Indian/Alaska
Native
Hispanic
Other
Missing
Gender:
Male
Female
Missing

100

N

%
72.75
7.213
74.00
0

3
6
2
1
0

25.0
50.0
16.7
8.3
0

4
0
5
3

33.3
0
41.7
25

3
5
0
0
0
4
0
0

25.0
41.7
0
0
0
33.3
0
0

11
1
0

91.7
8.3
0

Table 7. Pain Related Diagnoses
Diagnosis
Aortic aneurysm

N (%)
1 (8%)

Arthritis
Back Pain
Chronic Wound
Migraine Headaches

8 (66.7%)
6 (50%)
1 (8%)
2 (17%)

Neuropathy

4 (33%)
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Table 8. Pharmacological Pain Management
Medication N (%)

Narcotic

Codeine 1 (8.3%)
Hydromorphone 2 (16.7%)
Oxycodone 4 (33.3%)

Non-Narcotic
Acetaminophen 11 (91.7%)
Baclofen 3 (25%)
Gabapentin 4 (33.3%)
Lidocaine Patch 5 (41.7%)
Menthol Patch 2 (16.7%)
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Table 9. Test of Normality

VR Session

Measure

Shapiro-Wilk

VR Session I

Pain

p = .159

VR Session II

Pain

p = .252

VR Session I

Heart Rate

p=.767

VR Session II

Heart Rate

p=.321

VR Session I

Blood Pressure

p=.806

VR Session II

Blood Pressure

p=.326
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Table 10. Descriptive Statistics for Iowa Pain Thermometer (n=12)
Measurement Point

M

SD

Pre-Pain Score: VR Session I

6.58

3.450

Post-Pain Score: VR Session I

3.67

2.640

Pre-Pain Score: VR Session II

5.83

2.290

Post-Pain Score: VR Session II

2.17

2.552
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Table 11. Descriptive Statistics for UTAUTI
Performance & Effort
N
%
Expectancy
(N=12)
PE1. I find Virtual Reality useful to relieve my chronic pain
Strongly Disagree
0
0
Disagree
1
8.3
Neutral
1
8.3
Agree
3
25.0
Strongly Agree
7
58.3
PE2. I find that using Virtual Reality helped me to relax
Strongly Disagree
0
0
Disagree
0
0
Neutral
0
0
Agree
4
33.3
Strongly Agree
8
66.7
PE3. I find Virtual Reality could be useful in managing my pain
Strongly Disagree
0
0
Disagree
0
0
Neutral
1
8.3
Agree
4
33.3
Strongly Agree
7
58.3
PE4. Using Virtual Reality reduced my time suffering with pain
Strongly Disagree
0
0
Disagree
2
16.7
Neutral
2
16.7
Agree
3
25.0
Strongly Agree
5
41.7
PE5. Using Virtual Reality increased my pain relief
Strongly Disagree
1
8.3
Disagree
0
0
Neutral
1
8.3
Agree
4
33.3
Strongly Agree
6
50
PE6. Overall, I found Virtual Reality would be highly useful for
relaxation and pain relief.
Strongly Disagree
0
0
Disagree
0
0
Neutral
1
8.3
Agree
2
16.7
Strongly Agree
9
75
PE7. Using Virtual Reality helped me to relax
Strongly Disagree
0
0
105

Mean

Std.
Deviation

4.33

.985

4.67

.492

4.50

.674

3.92

1.165

4.25

.965

4.67

.651

4.58

.515

Disagree
0
0
Neutral
0
0
Agree
5
41.7
Strongly Agree
7
58.3
EE1. Learning to use Virtual Reality was easy for me.
Strongly Disagree
0
0
Disagree
0
0
Neutral
1
8.3
Agree
4
33.3
Strongly Agree
7
58.3
EE2. My interaction with the Virtual Reality system is clear and
understandable
Strongly Disagree
0
0
Disagree
0
0
Neutral
0
0
Agree
3
25
Strongly Agree
9
75
EE3. I find Virtual Reality easy to use.
Strongly Disagree
0
0
Disagree
0
0
Neutral
1
8.3
Agree
2
16.7
Strongly Agree
9
75
EE4. It is easy for me to become skillful at using Virtual Reality
for relaxation and pain relief
Strongly Disagree
0
0
Disagree
0
0
Neutral
1
8.3
Agree
5
41.7
Strongly Agree
6
50
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4.50

.674

4.75

.452

4.67

.651

4.42

.669

Table 12. Feasibility Statistics
Measurement

Refusals

Point

Adverse

Side Effects

Dropouts

Reaction

VR Session I

0%

0%

0%

0%

VR Session II

0%

0%

0%

0%
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Table 13. Additional Findings

Heart Rate
Blood
Pressure

VR Session I
Pre-M, SD
M= 79.83,
SD=9.129
M= 124.33,
SD =16.400

VR Session I
Post-M, SD
M=70.67,
SD=9.129
M=116.25,
SD=15.563
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VR Session II
Pre-M, SD
M=75.17,
SD=9.044
M= 129.67,
SD=14.845

VR Session II
Post-M, SD
M=68.33,
SD=8.359
M=120.75,
SD=14.845

Figure 1. Illustration of the Neuromatrix Theory

The body-self neuromatrix. From “Pain and the Neuromatrix in the Brain “by
R. Melzack, 2001 Journal of Dental Education, 65(12) pi 382. Copyright 2001 by the
American Dental Education Association.
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Figure 2. The Iowa Pain Thermometer

Used with permission of Dr. Keela Herr, College of Nursing, University of Iowa, 2021
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Figure 3. Unified Theory of Acceptance and Usage of Technology Model

Unified Theory of Acceptance and Use of Technology (UTAUT) Model (Venkatesh, Morris,
Davis, & Davis, 2003)
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PRISMA 2009 Flow Diagram
Records identified through database
searching

Additional records identified through
other sources (Grey literature ex
references, government report)
(n = 2)

CINAHL Complete: 25
MEDLINE Complete: 56

Identification

Web of Science: 27
Psych INFO: 23
(n = 131)

Screening

Records after duplicates removed
(n = 61)
Records excluded
(n =45)
Records screened (title
and abstract)
(n =70)

Included

Eligibility

Full-text articles assessed for
eligibility
(n =25)




Full-text articles excluded, with
reasons
(n =13)





Total number of studies
included in review
(n =11 )

112

Title and abstract do not
meet criteria
Full text unavailable

Wrong Pain Type: 3
Literature review: 2
Wrong Outcome:7
Wrong Intervention:2

Figure 5. Virtual Reality Device
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Figure 6. Recruitment and Retention
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Figure 7. Histogram of UTAUTI Responses- PE1

115

Figure 8. Histogram of UTAUTI Responses- PE2

116

Figure 9. Histogram of UTAUTI Responses- PE3
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Figure 10. Histogram of UTAUTI Responses- PE4
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Figure 11. Histogram of UTAUTI Responses- PE5
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Figure 12. Histogram of UTAUTI Responses- PE6

120

Figure 13. Histogram of UTAUTI Responses- PE7

121

Figure 14. Histogram of UTAUTI Responses- EE1

122

Figure 15. Histogram of UTAUTI Responses- EE2

123

Figure 16. Histogram of UTAUTI Responses- EE3

124

Figure 17. Histogram of UTAUTI Responses- EE4
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